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Th$ mm$ was mim€ t© €©si,gfat® feM. nix&d 
©ai,eii»-iiagB#siaa salt ©f laesitol iiemiiioapborle aeld 
©©earring imt»ally ia plaatt^  ®tp®6lally la tm s#Mi# 
leeentlj* str©ag eireiwstaatial ©¥id®»©# has been aoemau* 
Jatei tliat seiii eeutalu inositol tog®tli®r 
with lower pfaaspfeates proilae#  ^hf partial bydrolfsia ©f tli© 
E#xaph.o.8iiiBt# aad timt thM phmphems so bouM May eoasti** 
tote e 0©ngia®rabl» frsetloa ©f fcla# ergani© plxQipborus of 
th© ®©il. 
The #rigla this la in 4ou.1>t* It 1ms bstn 
aa '^waed that plant residlaes ar# tfe# aear©<® aM tiiat th© larg® 
affioujQt of isoaitel^ botiM fliospliertts in tlie soil is th© result 
©f a long aecuaalatioa proeesi ffiaA# pessibl© by its great 
staMiity aM©r od-Mltiens ©ziitiag in Qi# soil# Howevtr# 
werk hrns shown that tJatr® ia vmrj little or a© piaytin 
iii til® f©g©tati"?e parti of pl&nts, Bm& that praetically all 
til® phytlii pliosplidrai in -tfe® s©#<l i# iaiiiarali«®€ €iirittg g®r» 
mlimtion* Fartii#twor®^ most plsat tissu«s poaseea th® 
bytoelytiag ©azys® phytas©, prmwrnhlj eaa l^ drolyn© 
aii ••appF®0l«tole part erf* tli® phytia bof©?© ttie latt@F'dm r»®et 
with th® adil*i A-s y#t tii©r# Ms b«an m ©ritie®! demonstra 11 oa 
t, 
Y-r--P C\ t ^ U T') "'•"'f \ I f 
O ^ < VA, , 
lamt ®ie!P©'-©i»gani»ai can tjutlaeslg# pisytin or Inosit©! 
plies pberie mtQm* 
•^hM Impmtmm df mil pfeytin a# a Bmme of pliespJieras 
f©i» pXaafci is mlse la dettbt.# Selatl^ B e.altmre €(3Ep©ria@nt« 
hmwe shewn -taaat pl&n%s ©s» utiXie© at autH, 
teat pe8p0mm t© phftin Mdet t© soila 1»¥# "b^^n positlv# onlj 
ttnaey iiettfei»&l m sllalla® ©oMltioas# fndtj? aoit eeinaitifinS' 
(about S) tJisf® h&a ataAlS.y b«®a ao rMpeass at all* "This 
l.ii©k <sf tmp&mB l»i h0m atfcyltoattd to tsb® g^m&t lasalubiXlty 
ef aXiMlnia aM Iron aii4®r seid 0o'i«iits.ons, sad it 
Ma aasiaa«i. tlaat thii iosoloMXitf pr®^®ats bO'tSi tb© di» 
rm% s'bserptieii ©f pbftin fef plants and fck# ffiin©i*sli?.at;i©n of 
tii# phytla pli0Sfii.03»ttS# 
WMl® txpXaimtioa f©F tb© differing 
avmiXablllty of pfaf'tia phmphmm my well he eo»©0t# there 
is a peailfel® alt#'rnatiir«*- farletis ®iei?©»opgaiii8iiai foiiM in 
til® i©il 'laT© b«ea iiiown Id pmsmB pla t^&nm aefclirltf# Sine# 
micro*©^pg«nisms psapaeat# tli« ®'eil a©r© tlian. €0 
plant rests, it is petsiljl#. ttimt iiiaeralisatlea of plas'tin 
|i3.©s|b©ras, rnader feM iofXaeae# ©f »i©»blal itii't.aS'©* is 
•qmntitati"t®ly ©f mere %mpGTt&nm fiisa ia tlx# mhmrptton of 
piiftin as sueb. by fh© positive Tmpeams of plants 
asj to© ttt® t© tlie Inerganie pb©spli#ri» 10 pFodiio.©d* Sine© 
©xt@at ©f &is mineymllzati'&ii will'dopeM Ibofcli ©a tli© 




































































iiifiii* m LifiiATOii*. 
FhylJia afpemFi te b® aaivert.a.lly pi»©i#nt la fch© s®©4s cf 
plants*" las# Ceol# *i»lfcjag ia itlg# @tats« fcliet tip to that 
tim© no sas® Mi Mw w^pQiP%e& ©f a s®M a©t eontainiag thi® 
1^ 1® ftospherms so e(!»bin®€ w&f #©nf.tltiat« from 00 
te 90 p#'? eeat of tli© %©tal pli6tpli©3?ai in tfe,# feed aM ia 
Itias am tmpmtmt ^m^mm f»etioa#, 
Stiidi»'S of tMs Material h&v® lj«0ii mds iminly hf vwkem 
lat#i»@s%©d In mmiiml and hjnaan atttritlen, mow tiptcially 
wliti*e e#r#mlit aM graiai mm th« aai» eoastifcaents ©f tiis 
diet# B-mh, dieti t©B<i to pTGAum rlekets,. and It has hmn 
p©stalat€d ttiat th© eawatlire faet©i» is me phytln, wMeh 
limit® tlie al38©rptl©tt Qf ealftm iM.6 t© tli# pf-eelpltatioa of 
ittselafel# ©mlsim pliytst® la tii# lat®«ti.ne®# m© frntt^m 
Investigatefi Mt® been tli«, sdlublllty of salts 
©aft tti® fejai^ogeii^lOB ©oiie©iit»tioii*„ feoMi as affecting «i® 
seltttoiilti': ani. m oet&lyaiag liy-toeljiia, and %hm ehapaQ-fc©,!**' 
tsties ef mm hydroljaiag tazyia# .fdai-tm### la sails, m@ 
Mitt lla©s mi wdflE hmm la¥©lv«d lsoIatlo» and ©laaraeteriza*' 
ttdn of tb.# »iitwiftls la soil extiraets, fixation by sdll^ 
ialii®»li«atlott ©f til® phmph^'mSf aM tim ^etpen®© ©f plaats 
te soil a<aditloiia# 
SoXaMlltr ' 
Imsitel to.«»ph.os,pb©ple of plij-fcie aeM, fosw 
aoid, neutral, m alkalln® salts depnodiag ©a tlm natoye mnd 
siasaiat of •faaa® pj»®a©at and -fee pft^ipltstlag: mAlmi.-* 'fhm 
solw.blllti' '©f til# ©aldlaa -salt has heta immtig&t&d by Hoff-
^'^Tgem^n. C32)» wlio presipitatefi fe© salt at varloas pM valm^sSj, 
tla® Qomen%wmtien 6f th© pbytio. mM 'beiag about 0t02 M and 
fee ^alelma absttt 0*1 1,* Py#6ipitati6a l3.@gan at about pH 2*1' 
bat was appartntlf mt eoiipl«lse m&m at pH 7#6* Tli© preoip** 
itat« iiieip#as©d in ealfima e«-at«at as tto.® pi was raii®d antll^. 
Q¥#x» til® rang# f3PO®-pH 4 #6 t© tli© pr®©ipltat© *&§ tSi# 
p®nt«*calel«3m salt# Ab®T# jpli ©#f tlx# • proportion of ealeium 
iaereasdd# X»i»ay analysl# ftli©w©6 tliat th© salt pi»©eipltst;®d 
was ftilli" aiaei:»pliiou.,s #. • Th# solufeilltj greatly ddereas.#^ with 
Iriertsae of t«p«ratttr® and al®«5 with Asmremslng i©aio 
stipengtli 0f til® ioltttleo# Salettlstea telttiblliti' ps'aduots fcr 
th® p©iita«"0al6ittiii salt at Sf® raiigta tmm C^i 4#t) 
t© (pH 7.,6) in 1 fi s©diaa aM trm 
( p M  4#.g:| td I0*25#i ipii 7^4), 0^2 M 9&Mma ehlorMm^ Gdm-
paratlf® s©lability studief shewed that ovmr the rmge 0 4*6 
t© i©0«Mai»j emlolm phetphat© CC'aHf04) wais moi»© ®oliibl« 
than penta^-ealeiaa ]^ytat®:..and Ja^drex^ .apatite, with thd' 
i'oaditiftt adi»# soXmble felastt tiit h^dr&i^ apatit®* 
ledaiK!!# »at I'lt^ewsea (47) fwad tlist tli# eaieli® salt wa® 
solafel# at pS 2*8, bttt began to prmipit&t» at pH B» The 
MtgMsiaffl salt, wm mare selabl® tbaa tlie ealei'tts fait b#«» 
tw#ejBi 1® ©^O aM pS 7»0 and aer© so as tlia pH fell, 
Ming fttllj selnbl# below pH S# 
fli© iolubilltf ©f %mn piytnl# fast, not: hmn thmm^lf 
lavestlgatsiSf. lleCaae® ®t al (46 | mix#d soltitloas of fewoai 
m& ferric etameaioa salfst# wltsh a©dlaii and dlsodita 
placjaplmt©!!, and foimd that at pi 6 #.5 tM ftryens aa€ fmriQ ' 
plijtates vmre lest sdlalJl® tl»a m© €©w#«p©aiiiig pliosphafctt 
m liyiroxides # fli# prmi'plt&tim ef f©»l© phftafc® uMiiF 
aeld ma^ttiam is tia.@ basia tmw mm% methed® of deterairdng 
l#tttoe,i» and Stadltr Csi) pf®oS.pifcat®d pl^tia in 0*6 
per mnt liydpotlilwle aeld using f®»i©' otiloi^ldi® alt© in 0.»6 
per #®at MfdreetoloFl® safl Bio#t siitos'tquoat aetliods. imv® 
hmm .©f,. tMt» Mrni'lm Cl9 > hm feuM 'ttiat mntil 
Bimut S*5 tia«s^ tl» theeretlaal meaat: i5f imn has b®«n aMed 
is aisa-it#iebi««trie,,. tliafe at tJala ©xee^s 
dF m© py«®ipitafe@ Is tM mtmferTU ®alt* 
H^drelyslf , 
fhFtsie abaeat# 
Solttlsl# piii-tatts ap© relatively stablt towaM aclS or 
sllmXlB® #sp#elallf tim latfc@r« Plli»i®i» aad Pag® 
(55) fottM, tbat they eeiaM det-tnain® inergaaie phosphGras, In 
til© pm&enm of piii-tia, hj praelpitafelen witfa aaaaenltiBi molyb-
€at# in M/m %6 1 nltfle moli# During tli®'48 hows required 
te fom tilt© aiaadaiam iB0i.^l3ai^.0f|>hat.@ preeipitat©, no deeeapo-' 
iitloia of th& phjtln oeea»©€ sad tM detewiaatioa of tl» 
iaorganis pliosplioms wai tuantitatlve. Flmurf (22} in.¥eati*^ 
gated the ©f sediaa liiytat# fey' heating it at 120® S 
fm 8 feoars at pH values raoglag froa 0 t© 14 aM a Is© with 
tb© acWit^ la0P#aa®d ap to 10 I wltto. salfaris aeifi# Hjdrol* 
I'sis was couplet© at pH 3 but rapl.dls' Secreaasd at pi 
raiwfi, 'baiiig &0 p©y 0®at at 6 aM nil at pH 14. • In 5 I 
a.elfi. fclier® was a aiaimam of 50 p#r sent bjiTOXysis whioh. in* 
creased t© 90 ptr e©nt ia 3.0 1 ac^W# Flimiaai* (54.) heated 
pliftla la I ®'©ditiia ^jdr«>Eia® for S8 days at 76® 0 mad foa.ni 
n0 liyfi3?elyi|.s» ireaalisll aad Pyer (72) belled phytin is tb© 
pTmmm ©f seditajn liypol>i?©jai%« m&A imM wvf little deoompo" 
sition ©f ttm pb^tiii# tfndeF the BMm a&ii&itiom a©il ©i*ganl© 
matter was fully deeolerigei* 
Pliytla Is r®latiir©l|' stabl® to^ hast# iMSowsea (68) ma^© 
pastry with, fleur- eentaiaiag aetiire phftast aM foaod tliat 
after ooesklng there iaad little dftstructioB of ttoe pto-iytia# 
The quick mrt=t tmBtlne Imotlvated th® phytaae bat h«^ little 
effect OB the pbytln. 
•"8** 
fhyfeitge » 
If is fTOseat th© hydrolfsii of pljjrtln oan b@ 
b^tli »|>i«l ai3d ©xttnaifs# Ileff•^#lrg»,as(®s aaii F©3?s46l (23) 
•itate that witJi #'«sltttioBa and mMw optli«M coadltioas 
hydreli-sis 1« c«»pl®t©4 la 10 t© 15 aiimt#®# 
It ii ai>pi?oprlafc© at this stage to ooasidsr th.e souroei 
aiMi ®lmi*ft€!t«risti0@ ©f -phytase, Fiiyt&i.®., aotifity lias be©n 
foijai la .SO:®® fengl by C©s ant SeM#a Cl8) aiiii hj Uttahapa 
(57 I# la t&a Iritfitiiaal liaiag of rats'toy Patwai*dlifta. (si) 
a»a In the and Me-©d pl.iMS.as ©f #ob# lower ver-
tmhrmtew mpe&l&lly teli»ils toy l«p©pei»t ©ad Bximt (57 )w 
Beptbe-let { 6 ) fdiaaft tMmt yeastf'baeterl.ai, fimgi md mlga® 
©©•iiXd •pmdily utilim pbjtsiB# tlms liid.iettl.ag tii® pr^sene® 
of la tints© org»iii«w» Cliri (26) mtemiimd th© 
tin ®isi, til® •r«l&fci¥# in mmaf graias, rcsoti 
aafi gmm ¥eg«taMti* Phytai® .aetivitf wm filial in all 
emm: aa4 ia gmmr&l the gi*#ati!F tto.® &mmnt ©f phjrtlia pwatnt 
tiis Imw w.as th® ^ytas© activity» As yet there lias been no 
work oa. til# s©ar©@s af a«oanti ©.f pliytM# ia sells,, althoui^ 
til® 'preteao® of piaj-fcrnit in s©ili •amy fe® iiif®rF$e from th® 
w©rk  l a t  P®ar®oB,  l o ra i an  mad  Ho  (52 ) ,  
G.ritte.al vttlmes' for reaetloa and teaparatur® ar© variouS'-
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Rap©p©l^fc #t al. (57) 
Hies® vayylag valats amy well b» dm© to the vai^lag 
sdttr©es of iti® eosj^# totifc mm als© protoafely dm ia imrt t© 
the differing ©xgeriaeatml ©ondltloiis uat#!:' i^eh they w®3?e 
<i®t©rmiiie<l» Bie ©asyiae apptsri t© to© wlafcively stable, aa 
•w® most ©f til© flitsfliataits* Botttw©lX (9) Mated dxy wheat 
tean at IgS to liO®' 6 far 10 hf»um and fd'uM tfeat the phytaae 
aetlirlty was net ®aeli rmdm&§.# 
ThBm Ims been little ©rltleal work ©a tla® liy.dr6lysis ©f 
liiytia by pl^tai©.., althea^ aa^ amt%&m6. observations toav® 
Mm ii«4®. Tin® work of Hoff *3'^ipg«ms®a sM FaMdal (BS) I® 
tiie fflost exteiisive# I'erttag witli ^©•bj?an ptiytaa© they fouM 
that vayidtt® isyAFBi^ ©Fgaaie aetds the aeti^ity af 
tb.# i»#«p#@tiv» ©f say aetfen tli®y olglit haw »n 
tbe s!ttbst^at0ji and. that wit3a %mTm&§lng andcaits of tlies© aeids 
up t© 1 p«ip 0:©iit th# inGreaaed aetlvit^ was accsiapanied "by 
a decrease in ©ptisaa pH freia eb©mt 5#6 to .§#1#. I.aotlc end 
eltfle aelda were fertiealsrly also found 
mn Imtermotim h&tween tesperati^e aM ©pttama pH, At 55® 0 
til® ©ptiiitta pfi wai filJcut 4*9, wMl® st gO® G tia© optimiaw pH 
wm S *4 
Unasr eonditioB® nomailj feond ia blolegleal systems 
dissolved playtia is relatively tewaf^as clieatcal iifdrol" 
fwla but ii not atabl# towaMs • idaytais Indmeed hydrolysis* 
fli© d©g3?«« ©f iij&rtilf&is mppmrn t© d«p®at on the solubility 
of th® ^ytia» Irenaliall ani Dydsp (72) foaiid that bran 
liijtas© woolil 00% liytrolyge iuspensiong ©f iron tod altimi-* 
aoM pliytat® irti#n tlie pH was about S« llaila (36) a<M©ci cal-
eiwBi and altmiatia to sedi'tai ^ytat# &M adjusted tto® TBrn*-
tim witMn th# Fanyp of ^ 8 t© t* After liieaMtlon with 
tsrsfi pliytas© fdf* 90 days b© fouad tIaat th© j3y<ii?olys is of 
•tti@ seSia® phyfcat® was 96 per eent while with caloiua pr@*-
a e a t  i t  w a s  6 8  p ® r  c s i i t  a M  w i t h  a l t t a l a m  p y © 3 ® i i t  i t  w a s  I S  
per eent* 
Inesltol-boyiM Pboa^erms in Soils 
That jiiytln is present in soil has not as y©t Tb®da 
pfowd toy elassioal elieaieal but there ia a fairly 
Igtrg© feddy ©f ladireet #vld®iae® wMeh w#ll supperts tM 
•XI-
eftoelttslea Itiat it 40&1 exist ia tli® B©il» XosMd© (73) 
was atoi© to isolat© from an Hawaiian foil an .aXeeliel-* 
iaidlttM# mateptal Tihlefejaft©y acid g&we inesltol# 
l,r©niMll aM Bj©r C72)» ©xtraet^d a©iX wltii bMxm hydroxide 
afMl mtt0r AeMtPojing th# ©Fgaaie ®att©i» bf liypdbi'daltt 6x1-
datlaftii wer® ahl© t© iselat® it iiat#rial hj an Itoh pf©eipi'»» 
tati^n*. TMf mrnrnm the ifoa firea this prteipitat© with 
sotiaa hydpoEid© aM thtii tltmttd the filtrate with feirie 
©hleritl© aoeepdlag t© tb© nethoa ©f and Stadler (31)# 
Th# pesttltiag precipitate h&i an. lF©ii/pho.s^op.tt® rati© of 
X,2S as 0oiipar#a t& th® -l*lf faetoj* iistd by Ileubner find 
StaSler# fh© aediaa hydrexllie selatiea ©f this salt gave a . 
p©sitl¥e Flsehler and EuTtmi test C2i)# B©w#3? (10 J, iroi»kiag 
with Gm;^ B^ma Ptdgeliep Prsl^i© aM 11 esaahodea soils and 
follawlr^ a method siniXar to that ©f 'iF#nshall aaa Dyei?|> 
ohtaiaM, under said ooMitionSi, an Iren pwolpitat© which 
h© umBlfmO. for phosphoras ®M imoiltol# fh® i»esml.ting 
inosltol/phosj^eirat rati© was feuM t© agrte fairly well 
with timt ©f laetitol htxaphcs^o-fie aeid* The filtrate 
from, th® iron pre^lpltatien together with the aeid washings 
from that pre^ipitste, -when ti»©at®d. with ©aleiuia hydroxifi© 
uader aXii»3.1a© ooaditlom^ gav© a preoipitat© having an 
ind®itol/s}h6''pnorttS ratio appi'sxiiaatiiig that of iaoaitol 
tFiph.©s|ii0rie meld# In a a«hsequ«iit pmp©i» Bower Cii) f ouM 
that yeaat iatt©l©ie aeid and phyti© mM ©an b© tuantitatiTelj^ 
s«pai?at#d toy precipitating the Xattsi? as th# cslciim salt 
taadftr alkslia® coaditisGS. He appli®^ tMs tmimiqm t© 
soilaa liydifoxid© extracts of seila aaii separated the sell' 
oygaaie ,ph.eafho«a.s into,, two fj»-otidiis# Bi&tli fTOeti-ons m&m 
then &mnp&m^ t© aufehentio ^ytla .and jmst aucl#!© aetd bj 
•deteMiatag th©!^ stability tewar# li|-|jeibi»eaiifc© ©xifiatlen and 
tiydrolrsls 'SpmltlQ ©ngyaes* fhe agr®©;?a©iit Tsetween tli© 
S0ll fjpmetldaa aM theii* aatlitntlc ©©•imterpayts was wevf 
g©dd» 
Th^ oaly data oa the aaoaat ef inesltel^toouiifi phos-
pUmm in tli® ,.i©il-art tlios# ©f-Bow#F ClOl,. -rti© found •fcliat 
In selli It ed®pi»ls#d sbomt 40 fco §0 pay oenfe of thM 
totsl cstrganis plios|3li.6jrai, with tin'fli©«pliopttS smking ap 
sbottt *?0 to.'fS p&r eeat of tiie^ iBositol-bottM' phoapherua # 
Tlie relatifely snail amount ©f pb-dtiAi-orttS'-ia th© form of th® 
lewei* ©iters iafileates tliat tb,e®e are less stable in the^soil 
tMa is tia® piij'ti©-aelfi Itself* 
ffe® pmsihle aoa^e®s of la tlae soil ap© plaat 
resiflttes, asiaial emmmnt, and alerefelal.sya-ttiasis* Fhytin 
to' tot pi»@s#iit la all s©eis ia eoaiideyable quantity • 
Andrew? ead ( 2) f ©woft that In wlieat. hrmn piijtln 
itiosptoraa bismI© «.p 86 per • e®ttt of th©' • tdtal phoapho-rus ^  
while' 1ft the g#w it wag ©alf 48 p#ip mnt, Howe-^er* Defurfc 
et al* Cl6} foiiM that ia tUm g©»iBatioa ctf qotu the pliy* 
tla wm extensively lijdreljze^# altlxottgh. ttiei" not eea-
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thel? mn&ljBm long aaomgli to a®© If hydrolysis was 
eoapltte tla© tia© of general deceiapesitlon ©f tiie s««d* 
fbma it m&j l>© pesslljle thmt <l#spit# h.j&TQl» 
fsi§ tli« iB omtey sted tii'sa©® smj M partially 
fi»d "bj th.« soil# Fiirttidrffisre.j, ttoa^geminating seeds whieli 
i>et in soil nay «4d their qmota# Iiifeiffiatioii on th@ pr®t» 
seM® ef piftiii In tli® mget&tim parts ©f flaats i@ aoanty, 
altbem^ It 8pp#ai?s td b# agi»®sd that It gbytia ia it 
is feusa ©nl^- in SB* 11 mmm%s* mfwrk, Helbert sM Emk (l6| 
©dald a©t d®t©0t it in &uf ftgetetlw part ©f tli« oorn plaat; 
lart sM (28) fiii. not f Ini, ife is ratabaga® or 
alfalfa tosy m mt straw,# eiaims •fcliat it is pr©s#nt In tlit 
•reg#tatiir# parts of plant® um the®® ©f fsaia, (66) in elover 
My, Ka©wl.#s and latMa (38 I is wheat atraw, SmdararaJan (65) 
and Bagaeiaaa C 4 ) In ¥is.ri#as l#afj iregetatoles, aM Biiikl#y 
et ®l» C 8 ) 'ia mm S&a® of tbe retttlts ©n wgefcablea 
vmm QGt eeafiratd b|* Arfeeas ( 3)» Tto mb©¥e deterialnationa 
w@» all lai® hj fom© aotifleatioa ©f Hemtener sad Sfcadl«r»s 
(31} Imn preeiptt&fcien iittbefi# aa«l whil® It appears tEat 
this ii®t!ied is ra'^#r spstlfie f©r pbffeia, Ifc is not eoncla-
aivaly so» F©r isslssnie®,, 'Mwm tot ImpepdrtJ (40 ) f©uM thafc 
in defeejmlning ftoi-titt pliospirioras In "blood* tto.© iron jpreelp-
itatsa f©wd were alwmys d©ata»iE&.t©d hf fonts ©f 
©rgsaie ptesplifjrtti« mper-mk (53 I m&m ^tail^r •©toserratleiaf 
la work wim fa®#©!:. 
filtts# If tMr® Is phytla in th® ir©g#tativ© parts of 
tb© plant, it is pMtoa^lj In saall aadttst# lla®ii oa® eon* 
bines tills' lew plg'tlit ooafce'at with Girt*® {26) demonst^ation 
til© fp#s@aee ©f pliyta.i« is tJa® parti of m&uf plants* 
It smm reasoMible to eenelu.## tbat mmh. phytln is not of 
g»at im.pGT%&nm m & searc® ©f soil phytia#. There Is m 
•dir©fst witeac® to sappert mis eeoelasioa, 
General!Efttienji abomt .aniasl' «x©rea©n.fc as a s©mi?<s# of 
sell piiyfcla mm diffioalt &v%n tiiongii phytlii: fea® repeatedly 
hmn sbown to to© present in Tlie mmBO. for this 
diffieolti' is .tM irai»iatolllt'y ef tbe faettra whieh mn •d©*^ 
t©r»iai. wli#ai©3? iiig®ft#d #iytla will b® abiopljed in tia® 
aliatantary traet m iiet# M©st"©f tli# iaf ©paa'tidii •smllabl© 
has. eea® from'iiifestigatieiii int.© tl® rad'liitogenle iaature at 
graia diets* Harrisea janA lella.n'by (27) belies® that tM.i 
e33a.»et®i»istie of 'siicli 6i©ta la fia.© t.© thei-p liifp. piiytie 
©eld eoBteatf. 3i©y f oa.a€ that asatyal sedium phytate, 
ti© .aeid, aiid mtmml prddmeed rickets in pnpplm* GfmmBv*' 
ciml jtoytin did aot proAoie#' rietots a.Bfl the additida ^ ml*' 
eiwm t© til® jjodiua .phytate• ©.f pljytie a©iA diets feaoeed tb# 
severity ©f the ri«5l®ts.» th.®y feeli^^e tb© 'prol^leffl Is 
largely on© of th® bslfeo© l>®tw©#ja ealoluB. auaid pkytl© ftoid.* 
Csl©i« ^ytat® is p»#ipitatt4 and ®xe.i?'8t©d sM. the i»iok®t® 
a,r« a re.siilt ©f th.® dliiia«t'lo.a la stsop^^atole oaleiiim (if 
.ptoytio ml& la pmsm% %n saffioitat aaeuat) qt absdrMbl® 
•"Is* 
^ospl3.oytti Cif ph0spi3.©i»tts I® aainif pl^ti© and plenty^ of 
ealeiuii is fressat). fh»t mtmml is stresglj racliitogenie 
•does'net apjpar plstisitoi® at first giaad©* oa th© baa is of 
thli tli003?y, slaee ife is g«a®mll7 aeotpted tii&t phytin ia 
fe© calclWBiagiieslaa salt «sf phjtM aeld# Being 
tsai« gstiTi»at#d4> it sfeoiiM Imv© a© ©ffe§t simI sliould he 
Th®j mmlfMM mtmml fcn» ©alelau and pl^ti© ptooa* 
^mrm end feaad that X#«s tbaa half -©aiolaa n®0#a«ai?y 
to mtnr&tB th© phftio aeld was. prestent# Htnee, eat» 
l©aa^ soeb as nagaeiiitM,. s©€ittja, aM petassiam e©i*Xd b® pre-
a'®nt wMeM €©ai<l e»lia.agf fer eaiolasi# tlias limiting th© 
amount ©f afeiorbabl® ealoiuai# Sapp«i*t f&t %hi& theory is 
prdTl<i#d % lAi© werk of Low® and St«©ttb©#k (42), wiio found 
feiiat aal;©lys®cl gemliiattci eom wa« less raeMtogenlc than 
g@soi:laafc®t eora# Far-thor 4ata oa tli© playtlo aeld/ealclum 
fealane# ai*© glf®a bf and, Sttentoaek (43), Cruickshank et 
m%» ilb}$ aad Gamma Cl3l# wbd foiiM tlmfc In siaa, the 
aM wMl® natttml phftia waa mbsdrtosd ©r liyai»©ly2!®a 
to TOffiiig 4®gi?«©s#. tb® a€diti©a ©f 0.al©l«ffl greatly iner®as«d 
tl» pSayfeiii ia th® tmems* 
A furfebiJ? ©asipliefttloa is the pr^s©ne« w stosence of 
|ii|rtas# la ttie alia^tttarsr treet oi? In ,iiig@at;«<l f©o<i« 
Um ptjrtin IS pirtially's©lttfel€ tto# pi*©s@n«i« ef tSa© enzjm 
mill iiastea aeXmtion. fey l^drolysia# latlitF (58) fed pigs 
Fart ©as grains aiwli, • txs ing a i»th,ed invalTlug tb© pi»eolpitaaon 
©f the atryelmine salt, ©ottM dsteet; m© pJiytia la th# faeoes 
•3L0«* 
#xe®ft pessHjli- ^h.em m%s W'em f©4# Sehulerud (62) olalw 
that mtm^l c^ataias m phftmet Siis laek of ©iizyme 
ai^t Mw'b©#B th© ©aiis# ©f tii# m&mBWf of pfeytla wlier# 
©at® mere fed* Agsta Sln^seu aad Ifttelitll (63) f«d ctoiclci 
seybean ai®al togetber with ffesh. alfalfa mml (pres«ma'bl.|* 
pbytai© 6©fclf©) m eomaereial alfalfa seal CpJiyfcms# pr«-
so»ablf killed hj th,e heat snfi fomoa tlmt the 
utiXi&atioa of the phjtin was greater in tins femer ease# 
Hsne© it spp®srs tJaafc tht exepstiea ©f ptiytsin say 
largely depesi. ©a fch# mtum of the diet, mat eipeeially m 
tlm phft%G aeld/calelaia rati©# fltmm "botii phytic add and 
ealelua mm high. Warn will probablj l» i» 
Qiiaatltjr# That Buoh is the case ts ampported "by ttie aaslfiii 
of fa©0#i of ^arleas aaiaml»# Bia.t fre® Mm is alwayi Mgfe 
as weiild expeefeefi fFdm tM.© diet *• grains liigii in phjtln 
aM ealeiaa»eoataiiiiiig nmtewlml tm taae foraati©-n of stosll* 
fepeKak C53|,^ using an li?«ii preelpltatlOE mettiod <o£ aimlysisie 
f©aM that in cMek sM timi ai6im» ffoa fariens sources 
abeiit 10 pew mn% of" tli© tefeal phospboiruj was ptojtlo# l^ails 
C36)i wbd 0oniM«s»©a tjli© ,dygsi^e piioip&oriii solufele.la dl* 
lute aolfi as feeing • predmiimiitly itiftie fouM 39 per e©nt 
•rtf the piioBphoTm i«. fs»©.ali b.©n laanay® ia this -fraetlon., 
Botti of tli@s6 w&rhmm mmlfzed fclie duag fros efcli©r dOT©stio 
aalimls »g& f©»ad Jimeli l®»s , |iao«pb.di?us than in. tli# 
ea»0 of b@as« It wat i»fijp@ly' abe^S'lO pmr mat and cdmnonly 
was a^eaM 0-4 pw e«nt» laila (36) gi¥©s largey values . 
•1*7«• 
bat Ms figii3?®s earmot be consider®*! reliable for phytin 
dm to th# fraotioaatioa m©tliod ased. Siallai' results ar# 
given by Shaal (gS).# 
A few olairas hme been mad© tliafc ialor©-erganisms can 
syattieslze phytia but^ acne appears to b® well Sttthentlcated# 
Ilalla '(36) fooM tlmt p©r cent fcii© ph.c>spli©ras In 
AetlRgnyees '^loiaeeiia- anabtr was dilate s«id soluble organle 
ph.mphGvu&* ' H© eall«6 fchli fraotlon phytia phosphorus bat 
the eriterlon. used is not sjj^elfle* Macli«b©eiif ®t al« (45) 
elalmed that phytln was pr#ir©iifc In th® Imptsiie fraetlon g£ 
tli$ tuberel©. baellitis* They isolated a barimsi salt eontalnlng 
inositol -end phosphortia* Goaaaon (IS), found that 3*8 per cent 
©f the pbos'-.homs In dried yeast was pbytio pho®phoriis #. H© 
used an iron preeipltatlon as bis metbod of isolation# 
From the Inforaatloa available it seeas probable that 
th® amln. soare® of soil |iiytln 1® of plant origin, either 
from plant residti©® directly m iria anliaals. However, syn» 
tiissis by al©r0-orgaiiisms ©annot b© ruled omt., ©speoially 
sliio« it appears ttoat what work has been don© on the fraye-
tlenatloii ®f ffller«^lal lm.a seldom oaislilered 
|tiytin,phosphorus as a separate fraction*. Th® rat© 'Of 
supply to the soil is undoubtedly saall and the larg® 
fflixouiits fouad In th« soil ar® probably du© fee fch© great 
stability of these compoimds In the soil* 
fh© ©nly direct studies of the fixation of inoaltol-
bouM phesphoms are tli©» of'BmeT 1111, who used a aedl* 
fieati-on df Heek^s (29) laetiiod# E&mu ©qmiTOleat «crtiati 
©f itiftia,,. "phjtln fi©rlvatl¥®8" fi*®# lower phmphmie ©steri 
otitaiiied toy t&e f&rtisl of pb^^fcia) and aeaodalelaa 
^©sjtist# pliospborataM©<l t«s aeils lia%^iag a fH rang© 
©f 4,8 to 1^*4*, The Tmemrf ef tM added plioaplioptts la m 
mid extrae-taat of 0. S wai timm €©t®wiaM# fh$ fixatlea 
of all the foras -of phospli©raa iaor®iis#<J pi»ogr#s®iT©ly with 
tli0 dsereas© ©f pi# the rsn^s ©f fixatien being ? t© 3£! 
per o®iit fQV ffldnoealeiii® phosplist#!, 8S te 97 pm mnt tor 
ph^tln and, Bf to 86 pep eeat tdi* plijtia 4©i»ivatl^®s, witli 
memge figures ©f lS,.,6j|, fSpi, aM 74»9 p#r eentj, i»espeetiw 
lyt In mgmemQnt with Wi»©iisball, aM Pjmv (71), Bdw#r Cll) 
tliat la the soiti, phytia "beliaT## werf mmh. m A&&8 
laorgaole phdaptoTOs as far ai fixatiea ia oomtyttst, 
alttid'O.^ it la less selutol# than imrgmi§ phosph&rm*, At 
Mgli TO1k»s the fhftlc.se,iA if largely as th® 
ealeimi salt.,, with a lew bat a|>p3?e®lal3,l« s©.luMlitf| tfc low 
pH faltt©s tbt em®edXm$lj ImoMbXe irea aad alaalaam- lalts 
are Sown^&^ If ttils is so* th#tt mineraliaati©n and a¥alla» 
^ftlQ ^limpamm s'iioaXd deereas© a,a tfe# pH' i§ 
lowered* fhi,® general tondenoy haa b®©n well autb.®iittoat©d,» 
Bower (111 gmm eatsa ia the mm soils as©iS ia tiie ,fiatation 
experinmnt mprnt®^ afeet® aad fc&® respdixs© t© and 
i»©e©¥ea?s- ©f aM,©4 to tJie aolli In the torn of 
pb|-|jini, phi'fclii d0rl¥ati¥«s ami seaooalilmi plioaplmt©# Only 
soila wifcii a pH above 6 showed a slgatfieant i?©sp©-iis'« fco 
&M of phSTtlB phofplioTO®! wi»r©a.g all ga¥# a 
sp0M# to aieaoealeiaitt pli#epliat©# fb® of phjtla 
phmph^mn aM it# fixation mmm inversely related# tii® 
eetfflel®nt: of ©.orwlatiea btiug •Dtft* phytin 
deriiratlTOi wep# afifiefi tlie lemmery was #is©ntiallf ail in 
th© ease ©f two soils ef pll 4»8'.sM StO, tet with. W©'bst©j» 
sell 0f pH lA it waa aliaest a® graat as.fer rrtottooaloim 
ptmsphmte aafi about S#§ tlwea that far piiytia# 
Bow#i?*a ftafiiiag® thm& of pT®^ 
TlottS w©rl»ri wlio Ibad inir&stigatea tli® ialii®i*i,li»ation of aM 
plaat respons® t© phytln plies{AT.0Fas.t Rogeft, P#aMon and 
Fi©i»r® {59) feaM tli&t ©era sad tmmto plants grown ia ®oltt-
tioas odsM absorb p&ytl'n m smh, tb# plaospliarus intake 
being tmpmrnhl® to that imm. potattittB di!i.|'dr©g0n plioaifcate# 
Th&y fomsii alae that tli© i*o#ts of emrn an^ toaato did iwt 
©»f©t# ani' iJliftas©* IMt'iag aad leek (67) grew oats in 
saM mltwtm aM fouM that the r#sp©n»© t© phjtin was su-
periur to th# '»8po.ase to rock |iiesplaat«* Strailar i*@salts 
w©y© obtained toy Heok aad Waiting (30 ) with, a following crop 
©f red ©leir®jp# Aaali^aes i«4© at tli$ #ad of tiitir experiaent 
shewed that all tti© ^ytia ^©®^©ms MA b#ea ialn©i?ali««<li, 
leu'feaati? (50) eonfiraiea results In tli© ease of Tf®g. 
tet when fall© add»d soil. to h.m ssM c til tares th© respons© 
was greatly redaced or ©llalnated• Bertramson and Stephenson 
{7} foand/that in soils phyfcln was 1©m^'airailabl© than other 
ferms of wgaaie phos^orus, all of which w@f© leas a'^ailahle 
than tretol# saperphesiiiate# In an aeld ©lay loam phytin was 
©ss©ntially unavailahl#. Similar results were obtainsd by 
GoiMpaa <14|» 
Ifidene# that the deereaae- in phytin STOilability wi^ 
daereasing soil may b# largely dm# to reduisea minerallza*-
tion. ls glwa by^th© w©rk of Fearsea#. Horaan ani Ho C52)» 
who added pl^tin and vmrlom plaat materials containing 
or^nle pho«phora@ to a soil «f |fi S«S3* A similar series 
hafi Ite® added nmh. that th® pH was Beth series were 
th®n i^aeabated and the inereas© In indrganie phosphorus was 
measured* Th© addition of lime lner®aaed th© mineralisation 
©f the CT'gaiiie phosphortis in all cases# but th© effect on 
ttte added phytin phosAoras was atriking as e«par#d to the 
other forms# The Inoreassd lalnsralization dm to lira©- was 
3#5 per cent of th#.added phosiiioras in tai® ease of phytinj, 
whereas with th© other forms the #ff#ot ^ lime averaged 0«9 
per e«nt»: 
It esn b® seen fr«i these In'^estigatioM that whereas 
in soltttion si^ sand caltares \phytin phosphortia la readily 
available t© plants, in soils the airailablllty la greatly 
r®diie#dj| ©specially at - low pii-vimla«s.. It is probabl© 
"•21 "• 
t3iat in soils this low aTOllabilitf at Im pS values Is 
due to the imreased fixation of tim phjtln wMcb limits 
bom th© aptato ©f phytln m sneli fcy pls3ats anl thm 
ffliaerailzation ©f thm pbytla ^ositaoras toy mlero-organlsais. 
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TIE S0I.TOILIT1 AID PHXaSB GATAhlZm MWBOMBm 
W fHS' IlOIj ALtfMIliri,, GI1.0IUM, AW lAailSIUM SILTS OF 
PHIflC mW AID' OF FliYflC AOID DlHI?AfI¥lS» 
®i© ra%« ©f ©f |4ijtie aold depends on tih© 
i®¥®l ©f %mfm& aetlirlty and also &n thm Qmmntr&.tiGn of 
tai® acid itself# In tii® soil tMa eonoenfcratioa will d®» 
pead m th© soliiMlity ©f tli® ¥ai»i©u® phyfcates wMoh may 
exist tla©p©» fh® pbytates •i3,rta©»t la th® soil art prab* 
^sbly xfmlulf thoie ©f Iren,!. aluaiwuHip. minim end aagnesluai,. 
th-eir relatl-r# pTOpertieai €®js©Miag pirtlalXi" on the soil 
lo systeaatle stiifly has liitl^©yt© hmn Msdt ©f th# 
?©lafcl¥# seltttollltiea ©f tii#s« s&lti »o.i? ef th&ir eliangts 
in selttMllty witb ehsRg© ©f pi# ¥$t tfe© variation in 3?@-
sponuse of plaiit® t# phytat® pho»pli©Fii® added to sells 
been attyibtited so'lelj to %hB feraation of salt# baling 
diff#3?©.iit s©Xaljillti®a# As a 'basis fer aM as a ehmk on 
past infe-r«ttcei m itiidj 6f th® seiafeilittes of tliea® salts 
was i*©qa.li»©d« VurtimTmom-f »aeb liJf'6i»iaatloii would b« 
tsaentlal fer ©valaatlag th© effectiveness ©f sell pliytas® 
in aatal|*Eiag the hydipolysis &f |>h|'tin in aeilt* leeord*-
Ingly# there wa® ond®3*tak@a a s®a?les ©f ©xi»«riia©,iits to 
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tbt selubllltlts of th.« piajtat## ©f the above 
aatals tog#tli®F with ©xperiiaeafes a#slga#ci to shdw ihs i*eXa» 
tioiisMp t>6tw©@n selnfeillty ef tti®s© phytates and their 
m%e Qt Ig-droXysla toy team pliftas## Sla©# Bowtx» ClO) liad 
shewn tUat l©w#i? phospbeyle mi& ef iaesltal existed 
In tih« s©li# ps3?all@l rms wei?© vmM as.ing' a mtetur# ©f 
m©i« lew_er 
S©lul3lli%:f Stttdl## 
lateriftis md imtho^* 
Pregsi*atlea ef at^iaa ftehnieal .mlelma. 
tat®,, fyo» th© Qern Prodluets l@flaing Itw l&wkf wm 
diaaelwd In 2 p&w e®nt hjdJtmhlQTlQ sel€»# InaelufeXe aia-
tei*!®! was filttrei rff ®na the flltyat© wsf ae0»l©3M»®d 
with eliarcoal.* l»#®s aolid ealei» ehl'Orld© wm'tMn 
s<M®d find wb.#a tlili Imd diiit&l'rafi the ^aleiaa ialt was pm* 
©Ipifcated'by'adding lifdroxlde mtll. th# mijstmi*® was 
alkall'ii® t© Th,© prselpltste vm ©ff on a 
Biielinei? fuimul, wasiitd wllda »at©f» and. then dissolved la 8 
pel? emt aoetle a© id and li@at®d to fe©illag* Tbe grsnulajp 
wMt© p2»@eS.jpit».te vM&h wm quii&'klj fllt®i>ed off 
%ll jpeiPO0atag© «one©ati?afcl&»® of liquid reagents In* 
h#r®in aiP0 'bf folua# ©f tb# eeaeentrstsd i»®«g«nt*. 
and was1»d wltli boiling water# Boatwell C 9 ) has fonnA 
tbat Qidit 0f tke imrg&nl& |ij©sph©Fas i® remewd by tfei® 
tr©atffltnt< fMa omleiaa salt was air d5?i®d aM, io&pt ma a 
steek mpply antil ip®tiu.ir«d#. 
A pttre soltttlm ©f the aodioa ialt was |jr#pai»©4 as-
t&llms* Mh&ut §0 graas #f th© steck enleiaa phfteat® was 
diigdl¥#.a la i pm mat mMa, Fewl© pliyt«tt® 
was torn p»©ipitat®a ibf addlag a tmrrln 
•©hl©fia® s©ltttt0» ttntil tto MlxtoiP© thowed a pal® f®llm 
fclag®.# fM.® preeipitatif was filtered eft and thdroiigiilf • 
watb0d ©n til© filter witti about 4 lifeefs ©f 2 p«r e^nfc 3a;f* 
dreelaldFle &©!€* fh© waslied a alt wai tli«a 8ttsp«Bd©d in 
water and anffleimt setitisi was added t© gl^e a 
well fleeealateti pr#©S.pitat® ©f .f©rrl© liy<if©xld®» fh# 
f«»io hydwsxid® was filtered eff aBS, affc#r n#atralizl.rig 
tto.® emm& sodim iii-draxid® of tb.« f iltfafc© with hydro* 
oblerle aeid# tttprle fteetat® was aMM aufeil tli® preeipi*» 
tation of til© ©ttjpffit ifiij-fest© was eeapl#fc©* a© ettprio pliy* 
tat® was filfeii'#<i 0tig washed witla iid'fc water#, suspeaiisfd in 
wa.t.®r «M ^©n with, hf&mgsn • sttlfid®^. After 
filtering eff tn® 'edpper sulfid©^ tli» #»0.ss hyfiregen sttl** 
fid® waS' reaoved by aBplfatlon. tnwrnm* a period ef ato-oiat IS 
li,ours.# fh® reaalting soliitida of pliirtiis 6©i€ waa titrated 
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seetafe®, filtered ©ff, wmslied witli water aM theii suspeMM 
ia water and deeoapoted wlfcli l^ firegaa salfid©.# After fil­
tering off th& lta4 fell© «x0e@§ bfiregen salflda was 
yasiovea 'hj aspiration, tfe,® rmult&nt ael4 s-elntion was ti-
t© pH 8 with. B l^vm hj-drexid# aiiS asM la the folu-
MXlty stmtiisa# It bad abeat 0#8 p&r eent ©f tH© total 
phospl'ioraa la iaorgaalc! f©» anil m iaosiitoX/pliospiieriii 
a?ati6 sf g»Mj, whieh c owes pen#® t« at'©M ©f phosphdriis 
per aoleeul®# 
fb® pj?«elpitati63a of tlit ImvgmM ^oBplmrm required 
a' large aaeaat of msmnSkma m©lyMats« S«i® deeomposition 
was probably ©aused by %hs at^'ongly &&M , At 
Mm time tMi'wo^k was dme the work ef aai-Pag© (55) 
was net appr®eiafc®d» fhsiw a@tlidd WfjaM pTObafely 'Is© aa la-
pfofuiaent!» Si© lemd salt wa.0 ms»d ia ppei^ mam to t!i@ 
eopper s&ifc sin©© ladersoii (l ) has atiowa tiiafc the lead 
salts 0f the iow©i» #st#ra a:r© lasdlufel®# It was' aat knoirn 
wli®tli©i? the eepper saltt &m iaa-dltibl# to the saia©' extent# 
Seltttiem »§«<!« 
SMiaa A felation ©ontslalag WOO 
pli0i|ti6r«.0 sad b p#pfa« Inergaaic piiot* 
phorus « 
Spyua phytate &.0Tiwmt%wm * A, aolatiep. eontaialng 
Sioo' • p Tp.m » ln©sItel- '^oittM "pliosplioraj sod 6»5 p«p#a# 
inorganic pfeospbtJPM • , 
F®rgi0 ©l^ leridfl# Soltttioas containing 3*859 anwl 
1«fel mg• ir©%%! • 'vBm ased fer the pliytat® and 
deiciwatiw sfcadies,, fJiese \mm 
mad® hj 4isi©l¥iQg m® i»®ag®»t ehtmietl la 
iratw itM stabilisiag tb© lolatlaa with, a 
Xittl# lif&TmhloTlQ aeld» flitf vem sfcaM-
a«llg®d by pmrnmngmmte tltratloa after •fia® 
«shl©i»id« haid rtaowd with iiilfurle a©Id, 
Almalmm ohIerMe» Soltttleni eoataialng I #806 
'^ d "OtS'Sss' mg# aTuMiiMa/ml # w®re used for th® 
phytat© and derivative atudles, rospectlwly# 
T'h© solutioM vem amde bj dlssdlTing the f©agent 
chemloal la watert fh%f v-^m itandai'dl«#d 
gi»a¥lraetrie»lly ming 8-fefti*©xjquiiEolli»» 
CaXeliia ohlegM® * S©ltttl©aa' ©aatainlug 3».8$ lE3Trr$W~iig7'^ le S-uiVbiI • were ttt®a for tfa# 
e»l d®rivatlve stuxUes,: r®8p#cfcivfily• 
1 ielntioa wm Mde "hf dlsselviiag r#ag0at eal» 
eiuKi carb-inat® in hydrnohlorlc aeld, filtering 
off a sllgjit #xc©ss of carbonate anfi lJoili»g ottfe 
th« carboa dloxid®* fbis solutloa'ws® 
ardlaed hj oxalate pi?@©£pltatioa fsllow®a bf 
the weigMag of th® 0Xt€® si^  tlaeii was salt&tolj 
to glm til# aboT© solutions* 
Mamealiyffi ohieride». Sdlutlom tSftntainiiig S«Og 
am"mg# • 'mag^ ioffl/ail« w#i?e ase€ for pbl'-
tat© and deriYetiv® itadiei, r©spe©tiveXy# Ttm 
.iolutlons were mad© dlisi^ lTiag th.# reagent 
ch.©mioal la wat®r and w#r© standardlMd grafl* 
s»tricallj tisiag B-b^trdxytttinella®# 
Soditm hydroxide sad hydroolaij^ ri# aeid* Bath. 
&pptoi£m&twj so3jatloM«' 
lleteliai.» fiwm ®l« 0f th© iodiua ito,ytat# m aodltts pbf-
tate derifativ^s seliitioiis were pipetted liit© 500-ral.. 
Erl«imey©r flasks End f6li©w®d l>y tii# metssary amoaats af 
sedliiai bfdrexide ©p fajdreelil&rlo a«id.# a® feaad ireviously, 
td gjwtla® r#tttiy®d fiiea tl-# soeetsgari' aaottiit of 
tallic ©lilorlde solation was added felXewM by water to 
bring til© irolttme to 300 m x ,  aM S0O ai#, f©r the |ii5*tat« 
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jaiM St «• later date aliowei, onlj slight oMnges in 
salttbX© phmphGrmt In a few mBe€; espeeiallf with tla.# 
oaleiaa salt, a eliasge was found, bat a parallel ehaag® in 
pE was als© feaM smeh th&t solabillfc^f^ was plotted 
against pH# ttio new polat-i ft 11 m th© gaa© our^® as fmn& 
hf pmwlma analysis, Sofff liea C32| fouM that 
llferitaa vm very qutckli- ia the eag© of calelura 
phsrtatt. 
Gasi»€#r C24|y. in sliailar work ©a inergauic phmptrntm^ 
iis©4 an iilfcra filter to leparet© Ms preeipltat#®. Sueh 
iqaipaeafc was .not avallafel© &nd irsricsai laettods of filtering 
wtr© fcrl®4# Mae©mt#d filter paper, fin#' asbestos,^ an 
atffidffitter eiip aM Selas fine slatered craeibles were all 
found' ttHsatisfa#tor|*«: Finally a layer ©f aeld-wasliefi,. ball» 
allleSi quarts aaM smpperted d» slnterecl glass cnaelbles 
was iia@€« Ibis prmB^urm was satisfa®t«rs* aM gave clear 
flltrat«s •'©xeeft ia fclie ease ©f the ferric pliytat© preelpl* 
tat®s ®t pH iralmes greater than 8 aad ferric phj-tafe© d&rlv*-
atlTSS at pi valttti greater thm !•' If these pH Talues were 
©xo®©d:®d fcl» ferris hydresld® was {llsp®ra®d, to imtli an ©stmt 
tliat, aome passed' Int© the flltrat®# flit ball*mlll©d quarts 
wm • oonaldered to b@ Imrt for the purpos© for wliicto. It was 
tts®€ ilaes'lt allowed sdlatel© sodium phftat® to pass tteough 
qi»nt;ltatlvel|f and wltb a© ehaag® In pH» This point wa# 
¥#rifl©<i by diiO'Srfilag tlie ^qmarta for the alternat® members 
of om «f til© aagatslma series# l»0sp#etive of 
wlit'tli#!* tiie quaf•&!..was pptsent m not,, all fch.®. r®suits fitted 
th© itm# pa»idltiMIity #iir"f©» 
iQasalta .and i^aeusaloa# 
fH® saXttbillty fi&ta are gif@m in fablsi I ta 12 auA 
Figaws I to 4». Ii»-p#ctidii ^ tli©a# restilt® shews fchr«« 
B»ta tares# fipafcli-,, ttisw is feh# &mtvmt h&twmn the 
aolttbilities of th® irm aafi alaalaim. ^yfcstts and jtiytat® 
a.®Fl¥atiwi ©a tli® ©li# haaS aod ttie ©al©iim and »piesitta! 
ialts ©a fcM fh® f^tmr &i»e eliaraeteriised by ttieir 
tut ©labilities at Im pH valm®s and tii# latter "by their 
InseittbiXitles at lii toI«s than §# Seeoodlfj tla©» 
is th© gmeml gm&tm ialabilltf of tbs '^ ftate d®i*l¥afclws 
•as to Itit. eoi>i»#spooaiag mpmlullj In th.» 
mB& of tM ealeiaii and laagMsi-am salts# ©ilrdlyt It 
tb® ef. til© iae»ss# im tfa# mmmnt of tia© sttalXi© 
©atl©» prat®at# la the eaie ©f the oalolaia as^ aagiieaiwiiB 
salts# til© imr0m& la ©atlea 6©n©«iiti»atioa eamsts a <a#<5i?6a»® 
in soiafeilttf as woulsl lb© ©xpt'Oted trm fcb® o©ffl®©a*iea prln* 
sipl®* With i:reis anfi i^saiaoia^ laertas® in tim mtim eoa* 
o^iityation at low pH Taltt#e oauads ©Ithwer littl® ehang# in 
aelttbilltf or aa iasreastd sdlmMlitjr# 
ffe® pyeseat wark tli® coMluisioM ©f preirlowji 
falsi® !• Til© aolttbilitf ©f fewle pli|*tate and fea?rto 
pb|"tat# <i®flTatiir#s at diff#ren.t pE iraltiM wltfi 
the iron to phytat# phm^evm ©qa.l^ al®iit; ratio 
df 1* 
Filial Selttbl# plit€^:ph&ga.8 
pi . P®? e#nt of 
Milligrams total 
•feifple phytat®"^-' 
0»Si 0.27 1 #Q 
I •to 0.06 0,4 
i»go 0.03 0*2 
1.95 0.03 o-it. 0.2 
2 so 0.03 O.g 
3..0O O.OS o.i- 0,2 
5.go 0.06 0.1. a 0,4 
3.70 0.12 0.8 
4#S0 1.14 7«0 
§•40 2.13 14 
5.Q0 S.34 i s * $  
6*70 3.60 1^-0 1 24.0 
9.70 6 .84 45 »6 
•Ferrle pMytat© derivatives'^ * 
i.oo 2.83 49,6 
1,46 0.67 14.8 
1.95 0.40 8,9 
2,5S 0.34 7.5 
2,72 0,34 7»5 
2,99 0.42 t.S 
5,00 0,4G io,i 
5m 0.46 10 »g 
3.30 0,62 11 *o 
5.60 0.64 14.2 
3.85 o*7i 16*0 
4 *15 I •01 g2^ 
4.75 u * m b  49«3 
4.80 2*28 50^6 
5.25 2.44 54.2 
5.90 2.64 S8*7 
6.78 3.10 68*9 
6.84 5*S2 71 .S 
7.52 3.52 73.8 
f pvmmntg IS sg.»| trm I8»0g ®g# 
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Tsfcl# $:» taie soittMIitj 'ef ferric piii'tat® and f®wie 
I^ytate derivatJTsa at pH wlttas 
with ttie ii?0B to pliytat© piio®pli©«s 
»%!© df 6»25* 
S®iotol® B hmnphorus 
Filial Per c#nt of 
lllli»sa!0- total 
•#©wle phytat@^» 
1.20 IS. 10 8f*S 
1.30 4.30 32 .*0 
1.50 1.44 9,6 
2 »20 0.09 O.JO 0.6 
S.30 0.03 0,2 
3.10 0.03 0.2 
3.80 0.03 0.2 
4.70 0.05 0 , 2  
6 #10 0.03 0 , 2  
6.80 0.09 0.6 
7,50 0.03 q m 2  
8.50 O.OG 0»4 
9.75 1.65 " 11 •© 
9.90 im 9#i 
-B'errle l&yfea-fe® derivatives^ 
2.26 3.00 66,7 
2.40 2.34 63.0 
g.50 2.03 45,1 
S.79 0.09 2*0 
g*95 -0*09 0.#O 
5.25 o.og 0,4 
5.50 0.02 0.4 
5.80 0,02 0*4 
/ ,18 0.01 0.2 
6.22 0.04 0,8 
6.90 0.36 8,0 
7,18 1.06 03*S 
%ljyta%# f preatafe# IS Mg*| ii»0ii present,. I3.t»©8 Bg» 
*®p]hjtat® d©»»l'9'atliir® P 4 *5 ag»j is?'oa pic'&B&nt, 
m s b  m g t  
Tal)3.« 4» Tim seliibllity ©i* alaminwa arid altiaintta 
mri'v&tim-b at 'tiffereat pH valu®i wltb 
tl® aliiainm t© phftM.te pJadsphofus ®q«.ival®nt 
».tl9 ©f !• 
Fliml Per e#nt ©f 
laH • MiXllggaiig ' tefeaX 
•lloMinuBi phytnti®'^ * 
1.55 15.06 100.0 
1.90 4.02 26.8 
2.15 0.72 4.8 
2*m 0.09 0.6 
8.10 0.05 0.5 
5.45 0.03 0.2 
5.95 0.05 o.s 
4.60 0.26 1.6 
5.05 0.60 4.0 
6.40 2.10 14.0 
7.30 5 #72 24.8 
8.30 5.65 37.0 
8.90 7.32 43.8 
9.45 11.25 75.0 
•Alimlaam |iiytat« 
2.62 3.4 77,0 
2.81 1.92 42.5 
S*04 1.52 53.8 
3.17 1.56 50.2 
3.40 I.IS 25.0 
3.60 1.04 gs.l 
5.90 1.02 • 2t.*7 
4 .50 0.96 21 *1 
4.55 0.S6 19.1 
4.62 0.96 gl.g 
4.97 1.56 • 50«:g 
5.53 2.70 60»0 
6.15 3.88 7S,0 
S.25 S.40 77 .O 
7.05 3.60 80 »0 
%hyt!St© P pr#seat iS .ag#| aliBaia,iiai pvmmt, BmW ag# 
*®"Phyt;at« d#x»lTativ# f pms%nt§ <§#'8 iiig.*| mlmilmm pmsent, 
2,62 ffig* 
§» .TbM se.ltttollitS' ©f sluislnum fdiyfcat® at different 
pH ¥altt®i wltli th.© alumlnua t© ptotat® phot-* 
pharos tqalfaltBt fatlo ©f $*?§»* 
Selttbl# 
Piiml fm mnt of 
oH tofeal 
3> 9.51 65.4 
1,90 1#6S 11.0 
2.10 0.36 2,4 
5.00 0.06 0,4 
5, SO 0.00 0,0 
5.95 0.00 0,0 
4 .SO 0.03 o,g 
4.60 o.os 0.2 
7.80 0.05 0,5 
0.00 0.14 0.9 
9.65 2,97 19.8 
9.90 9.2 61,5 
%hyl;afei- f -pwmmtif iS ffig»| aluaiaiM frwtnt, 5®«6S ag* 
fatol® fti® soliifeility df mliMlam pbytat© aM mlmnlsixm 
piaytjst© a.trifati'f©s m% diff»#a$ pH falaea with, 
fcl3« alaala« fee |iiy%at® i^impheimn ©cial^ alent 
i»ati© &t 6»gS» 
Final' ?©s» eent sf 
tm tetai 
•ilifflinum phytai#*-
l»@S 12.78 84.8 
l»qq 5.25 35.0 
2*m 0.60 4.0 
2.so 0.S7 1*8 
2.90 0.12 0.8 
3#40 0.06 oa 
3»90 0.00 O,*0 
4.10 0.00 0^.0 
5.50 0.00 o.,*o 
7.50 0.05 o.#s 
9.00 0.05 0.2 
9.50 0.15 uq 
9.8a 0.68 4,5 
9.95 3.90 26*0 
*A1«B1RW Aytafe® a.#3?ivatiW0—•» 
3.3.0 4.07 90.5 
3.60 3.12 71.0 
3.85 i.46 32.5 
4.00 0.56 12.4 
4.M o.go 4,»4 
4.23 0.04 0..9 
4»4S 0.00 0*0 
4.75 0.01 0.2 
5.46 0.01 0.2 
7.43 0.00 0.0 
a.90 0.23 5.1 
9.10 0.56 12.4 
* Phytate F pr«s©iit5,, IB ag»| aluiaiaw gr©sent.,'54 *31 mg,» 
**Pliytate i.©rifat.i¥© F 4#5 lag*! aXmialaoa present, 
15*55 ffig# 
fafele 7# fix© ioliitollity ©f eal©l» plajtsat# and ©aleiuoa 
plil-tat® deriratiwm mt MftemM pi. mlia@.s 
wttb fefc,® c ale ilia te pliftat® phospHertti ©qiiiir-
sleot 2?atlo o.f I* 
#w ©•int'ir 
imiggiai •• t®tai 
fiim3L 
phytat®'^ -
5»40 15,06 100 *0 
5,58 13,14 Bf»6 
S.55 12.IS 81*0 
5*64 9*03 iO.O 
5»98 3.60 24*0 
6 * 6 2  0 ^ 6 9  4 , 6  
6,80 0,51 §•4 
8»20 0.09 0»6 
8.50 0,06 0*4' 
9,20 0^06 0.4 
10^00 o.g? 1.8 
f»lS 4*24 04«® 
7.»6@ S.S4 74.2 
8»©S 2.36 63*5 
lOaS 2.84 65.1 
10 •SO 2.76 61.4 
? p»«s®atj IS .iag»:| ealelTO pre®©at, 19,41 Mg» 
€#i»lvatl¥ii F prmmt^ 4»5 iig*| ealelia present, 
S.»8g aig« 
faW® 8# fto.® of ealsiiia phytate st dlffewat 
|5B'"faltt®s wltti. Si© ealiiij® to ifcytat# 
x-a-ti© 0f 5,7S« '^ 
?ll»l ... 
I« 
s©imbi« u hoipli&ims 
liliijw-ioii 
wm @#at. ©f 
t&ljal 
4  • a s  1.4 .*04 tS#6 
4.90 I.l»97 79.8 
4.95 X1*S1. 7S,4 
5,04 m»4 
5,55 0.60 4.0 
6.45 0.09 o * i  
7.X0 Q.06 0.4 
9.40 0.06 0»4 
9*80 O.OS 0.2 
10.20 0.03 0*2 
X0,60 0,09 o » i .  
f pwsdnt, Xi ag»| ©aleim pr®#«at^^ 42.»7S ag# 
•40* 
i», llie ieliability of calelna ftoftat# sM ealoitm 
phytate dt-rlvatlves at pM WBlum 
witli the etldlOT te phftafc# ©tuiv» 
alent ipafet© of 6«2§. 
««— , ^ ^ Stoms' 
?ii»l ——-— 
M Milllmmm teta.1. 
•Oalelaa phyfcat#**. 
4iik#8 15.06 100*0 
4.?S 13.9S • 9'g.8 
4*81 11.64 77.6 
4.*§0 7.89 se.6 
5.59 0.60 4.0 
6.06 0.06 0.4 
7.02 0.06 0.4 
9.16 0.06 0.4 
9.8g 0.06 0.4 
10.10 0.02 C.l 
10.58 o.os Q#2 
•Cmltiw Aftat© derlmtlvta »• 
6.25 3.58 7S*0 
7.70 1.88 41.7 
9.95 1.60 S5*6 
10*03 1.62 Si.O 
m^bq 1*54 u » m  
f pp@«#at# IS »g-:#| ealclum ltl*26 ag» 
l^iftate aerimti-r® f pptstat, 4*5 ag.j ealei» pmB&ntf 
m*w7 fflg. 
••43.* 
fabl© ,10. ®b®' s©Xabll,lt|* ef m&gmaivm phgrtat® aiii amg» 
msl\m pliytat® d®yli?afei¥©s At, diff©reat' 
faXm#s witli the nagneaiisii fco pjta'^ e 
plieims ©qiitfaleat i?stlo ©f 
phmptgt'mm 
fioni f®r eint of 
-ilftgiitslmm phytal#^* 
7#0§. X4.28 , ®5,i 
• 10.W ' flti 
V.55 7,47 40•§ 
7.76 4.36 29,0 
S»SO X.66 X0,4 
9,55 0,96 6»4 
9,93 0»87 5,8 
X0.50 0.84 S#6 
pljytat© 
8*80 4,48 • 9©, 6 
x0*j 4.a6 94.7 
%totftate P p:r€i®nt, Xi iag»| m&gmsltm pfsseat;, XX#78 rag# 
derlfativ® f pi?«8#at, 4*5 ag,#,| magaesiaa present, 
S#-5S' ag» ' 
•""W 4©'^  
f&M.# Hi. ffe® seltttoilitj ©f aagaeiim at 
with tht aagatiltai to estate pii©s#-
ptorai ©qaivaleat jpati© ©f S«7i«* 
iiiX'alT©' oHaipiaoiPUi 
Pinal Per c^nfc of 
sH lllll«t»M» t©feal 
6,20 • 15#S 2.oo»o 
6^*50 13.11 87.4 
6*00 8.88 59.2 
6 .TO 5.10 u m q  
€.•95 2.28 14 #9 
7 #28 0.54 5.6 
8,70 O.IS l#g 
9.05 0.15 l.O 
9.30 O.lg 0.8 
9.70 0.06 0#4 
10*00 0.03 0#i 
f presmis ib sg*| aagiwaiam pftasat,# 44#15 mg» 
fafei© Xi# flid ioiabilltf of phjtmt® ai^ aag-
^ jaesim ids^feat© a«.ri¥atlv#s ftt di£t@m-nt'pM 
w&lma. wltli til© wigntsluit %© pboS'-^ 
®qttl¥al©at rati© ©f 6*25# 
filial f»t eint <9f 
iffl tdtfti 
6.Xi 1 '^ .9^ 41-8 99*6 
6.41 15.35 4 4 j" S9.0 
6.70 4.95 j6'>" 5S.0 
6.82 2.79 %j IS.6 
6.90 1.59 i / i  10.6 
7.2S 0.87 S.B 
7,70 0,57 /' '7 •S.S 
O.lg • 0.8 
9*75 0.06 0.4 
10».00 0.03 0,.g 
-lagneilm Arfeate dmrlv&uwm^ 
8.90 4.28 95,,0 
9.18 4.IS 91.5 
9.35 4.10 §1.0 
9.62 S.44 76.5 
9.90 3.20 71 ,.0 
XOtOf a.88 i4*l 
10 ai . 2.64 SS.i 
l^iftat© f pres«atK If iig#| •lagaeal^ aia preaeat,. 73«7l ag« 
*%hytat# derlvatlT© F pmwmt,. 4»S ag»s »g»©iliai present# 
gg.»§f iag» 
tm 
• 1«00 Equiv. Fe 
4- 3.75 " " 
. 6.25 »' " 
. 1.00 " '• 
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Figure 1. Solubility of ferric phytate and 
ferric phytate derivatives at different 
pH values with varying iron to phytate 
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Figure 2, Solubility of aluminum phytate 
and aluminum phytate derivatives at 
different pH values with varying 
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Figure 3. Soluhility of calcium phytate 
and calcium phytate derivatives at 
different pH values with varying 
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• 1.00 Equiv. Mg 
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Figure 4. Solubility of magnesium phytate 
and magnesium phytate derivatives at 
different pH values with varying 
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Figure 5« Solubility of iron, aluminiaa, calcium 
and magnesium phytates and phosphates at 
different pH values with cation to phosphorus 
equivalent ratio of 1. 
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tliat lai# ani aloaiaim are very in«» 
soXuM® at l«w pi valmea# aa aneaaely la la tli© das© 
df ftiTle ph^^tati®* kt pH wlmts lei a tlia.n 2 aM wltli an 
ex0©sii of irm prmmt tli© appsyeiat soltiMllty it mmeli 
greater than wliea an equiTslent amaant ©f li*©33t is present# 
I'Ms peemliaMty mmj lb© explained by tlj® fomatloii,wh#ii. 
•#xe«t0 trea Is present,of relatively stable atipewatiipated' 
aciltttldas 'BM/w stable eoBple»i» la werlt ®ttb0#qu«iit to 
.that i»€ipoFte«a in 'to# tafele® It wm foaad tJh.at at pB 1»7 
aad wltJa «»©S8 Iron pr®s®iit> s soitttien of sodliia phft&tm 
muX& b© boiled without a»f pwtipltattoii taking plae@» 
H^en-ewr if sedlaai sulfat# was tb.en astded#' preoipltatlon 
was limediat© and e©apl®t®# fMs ©ff©@t of tlie added ®alt 
siiggtits that tii« hifji solubllitj Is dn© t© th© fopmatiaa 
of ittparsattti'sted solutions-, fla® M#i soiabllity 
li: m b m n t i & l l f  s p m l m a *  
That th© fematlott of lolubl# 0«pl©»s nmj hm & 
eotttribtttlBg oaws# ©f til's lal^  solubility It sug^sted hf 
Saff •Jj(^s'g«n8#a*s C32| wei»k ©a th® ©xt#nt of eeaplei: f©»aa* 
tlea in, ©alelim ^{tiftat®# He foim# that it; was •oonsld®mbl© 
and that as fia© relatif® aaoaat ©f eaielam wm» increased 
th© propfirfcioa of tli© -oalolaia In tbi^  ooraplexed form Increased 
m Go®paf«€ t© tbat in trm« pls^tafee farii. It is pdSiible 
tliat eoBpltx feMatiea -aaaagst ^ytates is eeataon, ©specially 
when #xe®ss eatlons ar« prestiitt a.a<l that itMai* th©s© eoa** 
-so*' 
aitleas tMa eeapleElng'*!- plsj an iapertsnt part in 
Qattiiag th,® ^@latlir«ly Mgja solablXltf of f#i»ri© piaytat©# 
It is not kn^wji if the hi^  aelubllltf ©f tka aliMlfWim 
phytat® la similarly ipiii?l©tt«» la tMs ess-© Increasing 
th# cafclftii eoaetatretlott had llttl® #ff#et ©a feti© i-dlm* 
Mlity. 
fli© only alalmim poiats df selablllty for the ferrle 
and ftlOTinara pb.ytates ana pbytst® dwi^ atlTes that; can b® 
©stiaatet ax*® fei* ttia syafceiis ¥h«i»© the catlens and liiytat© 
phespbortia ar© preient la eqaliral^ at qusntltlss* I'lth 
fe-rrlo fhytat®,# this iaiaiiatta lt©3 fe^twiien pH 2 and pH 3 
and witto aluffi'laia play tat® bttwesn. 0 S mnd. pS 4* Tlila shift 
In th.® point of aiala«ia a ©lability alio appllei to tlie d©-
rlfativoiii that tm the ft»ie salt being at pH i»S »»<! tJaat 
fsr'tlie alwluc® »slt at pi 4f§# With. ®a:eat-a options presoat 
tti© 'fswlQ phytat® is i-isselatol® fr©a app*6xlmt®ly pH B*B 
t©' pH 8 ani tfa® alcuaiuMi salt la lai.ol«l)l@ frtm approxlamtely 
pV 3 to pi 9* IJttAep eoadltlaas th® fewie .jtiyt&t® 
d®riwti¥®a &m las-olmlbl® irm pH S#S'to pll 6.»S and tli® 
altaairum salts mm iasdliatol® f^m pH 44S t© pH 8* 
Th® irre l^arltiea iiot®<i aboT© art abstat tii® eml«» 
olum aa,d magaealttw systeas* With an ©qulTOldrit amount ©f 
eeleiiia prastnt the i^ ytat# shows a point of ainlfflam s©lm-
bility at ^ whm it Is ®fi.©iitlally all pi?##l|jitat#a* 
fh® sli^ t immme la solubility'at pH 10 aay he to© t© 
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til© feMmtiea ©f th# mi&m selttbl# ai»4 ©alel'asi»s©<ll«ja salt# 
11 til «»«# ealeiaa pmmnt fall |iasolmtoilit|r tot gins st 
appf"©zl®at#lf pM ;6,«S» Tim ©alditaa ptijfcat© dsrl'y'atl^ es ai»# 
alway® appi»tO:ia*bl.j aolubltt,. flie magatJim sysfc«ag ar® mvf 
ttmllar te tli©®e im ealeittm bat tiie sslability ii alwai^ s 
hlglitr#. IsseatiaXly full Insalabillty' enly with tto.© 
plgrfcat# at' ^ 10 wl3t.«ii tti%m is as B-mem ©f magiitsiw pr©» 
fli# mlf w©fk with wMcto &ii eaa fe« coiapafed is ttiat 
» Wm- idlalJll.iti' of ©aleliia,. pliftat© ea»ie€ mt b|- Heff-
ijirgmnmn. 132}^. Ffc» lili data It that tlie mlolvm 
i«lt it maeb Xeti selti'&X® %tm wmxM B,p'p9&T trem tli« pr®«®iiit 
Wftfli# l®:_was Abl© t© ©bfcalii preoipitatti at ^ rmlms as 
•J©* Si bmt abave ^ 5#& Sit aolaMlltief ap|5©ar to he 
•stbe^t fclie Bmm* &lth.GU0. It is'dlff leult ta get am a,i#qa&te 
pi©till*© fwmk his psp@i* it w»ttM &ppmr that the slope ©f hi® 
lelubiiity ctirr® ^ S Is ameb. flattw tban is shown la 
FIgttt# S# A pesstbXe txplaiMtiaa far this ia.tb.at wb©s»@as. 
til# prment work *as eawl'td diit at m^taffiperatur© of 26® G, 
H$ff»J"^rgeiis©ii h.®li Ms si-itftas- at Sf ®-0-# Immming Urn 
t®itp@3?atai»© gm&tlj teopdasts ttie aolttbilitj- ef ealciiim phj» 
t;et©» A furtaaer p»a®ibllity 1« ^at tto.-© jiiytat© oenoentra-
tido® 0.004 in tlie present iawatlgAtloa tm lm» CaX» 
TOlstl#aa ©a ffalaMllty pmdmts 
Qist -at pi § its rmlm was In the present 
-52*. 
afatem ««#€• Um&wm tJie 4®t®i?raliiatidas tmm ihich lie ©al* 
eulatsd his ielabillty pi»©aiiet« w®i?# ®a.d® at C an€ 
be ©©nsiderabXy la.i»gtr at S6^ C dtt# t© #if lai?g®' t©mp@i*atuy# 
6ffe©fc# 
It is ©f latereat te esmpar# tli# yeaaJLts ef tli© prtsant 
iwtitigatloa with, fchds® ©f 0a@.r#sr (24) who,, ttad)®r very 
similar eoaditieasj> dBteimimA tim saliiblliti#! of iipm^ 
alisjsinuiaif ealclua aad inagneslaa plidisplaatea# In B'igiire 5 are 
gi,f®ii til® aolabilitf earwi £m irea* aluailniaii, omlcim ant 
iM,.gij®ai«a aat phjt&t0s Whmu the cations ax*© pre* 
seat in aaoaats etai^ alaat te tb©' jpfaesi^ em® iresent* fht 
eai»Tes f©r the phospliatea ape redrawn irm puibli-
eatioR» 3a© Main €lffe'i»©iis«:„ In tb® ayst«« tised was that 
Gaarder had sa O-#0O§5 1 0oii®#»tyftfcieii of ^©spba'te mlmmm 
in the pTOStut Jtadie® the' itiftst© mm&ntmtlm mm 0,000s8 
1« fliQs® e©ne@nt.patl©ai ar# 0#016S I and.- 0*0'§SS6 I# m** 
speotifelyf luaiae#, the diffaraMt • in ednetatspatioai ©f Qi® 
aeti^ e ptio^sphat© grmps^ is adt ©xfcrea©# 
fb© §emml similarity tJi® liiotplmt© .and phytat# 
s6lttl3iiitl®s • i-i ©viaent* fh.0 ©n® dlsslsilaplfey 1® tfa© in-
idlutoiliti- ©f til© fewie ^ytato below |® g#,. flie siailapitl' 
between th® ealc-taa salts was ane3$;p«tofc©cl sinee at pfl valo,#® 
below S*8 'tb# pliospbat® is l®sa solutoi® tima the pliytal^  
• m a d  H © f f - J 4 i * g @ a s © , i i  ( 3 2 )  t m m  t i m t  t b e  F ® T # M e  w a s  t l i #  e r n e *  
This laeba i^er • smppwti tb© l#li®f that tto.© 6©n@eati»stida 6f 
used was tee lew aM tliat st lew pH 'wbXiws tlie sel* 
ability fi?©tect was not ©metted dm# fe© fcMs eauti©# This 
OGnditlon probably applies to the aagnesliaffl salt alas* 
, tlie low e©r»tftti*sti0i3a ef phftat® msed it ©an 
l3® seen with tlfe© alwlauii and salclm systems the 
mijalatsn selaMlitf of tto,© pbftatts is aigaifleantIs^ leas 
tton. ttoat mf tb® jfeogphates,- whieli me not imllj Insolial)!® 
at any pH» tn the aell it li proMbly th,m& siaall solti-
toil!ties mnA tl» dlfferemts betw®«a fhm wMeli mm nf Im-
P'GPtane^ in dettmlalng th« extent of aTSllaMllty of 
varletti fdrM ©f ph©apii©i?ai te plants* At with tto,# imr* 
gmaio pliespli0MS K. It app«aM t&at pi :raage o¥®p •Aieli 
the Sdltibillts' Is greatest £gt ph.jt&te phmphtsm.n is 
6*0 to pM 6*5#: fhtti ia to far as th.# availability of 
phjtln, ph'Oapherui to plaati is &et9rmim& hj its sdlutolllty.i, 
w 
It appe&fs that agraaosit praC'tie-ss dmS-gmd t© maiiitalii tli© 
soil pH within thla pangs w©uM most i.ailra'bl®# 
Hydpolfsls Stadlta 
llateriala SSSMSSS.* 
fTrnmrntism. of ptiftaa© txtraet.> Wlie-at tr&n aad w&t#r 
ClilO) m&m shato&n tm SO aimites aad w&m ttien fllt©»d 
timanga. elfith and fiaall|^  tlix»oii^  tw© ¥»laa®a of 
-Si-
fS p&T e®at. 'ttliaaol were then aflded aa4 Iti# i?©@uItiBg py©» 
cipitat© wai tlltmed off, r#aisaoX*r®d 1» water and|, after 
&«• iMelmtjl# nateplal had be#n off, a i^n pi»«-
elpltatfd with etlianol# After filtdrifig., th» |reelpitat© 
was was^hed witb ttlmnel aM and ftrltd on a pot»omi 
plat## It was l&mn gj^ ounS to a fia©* pm^&T 
ana. it0f»©d itt m elsstfi bettl© ia tli© wetTig%mtev* 
©taMlitf 0f this st»peiiilaa was tested sine# it 
wai planned ta aa# th« sm©. pmpmrntlm mw & periocl of 
aeiref$,l iiemfg# A s&mpl® was imd# ap aM tept in th© 
fi»ig®3pat6jp» After wATima ferieta up te 10 ii,dUM 
a eoastaat aaomBt of the saspensloa was sdd#<i td Identical 
ssfflpln® 0f sodiua plijtat®* fiies® w#i»® tliea iaeubated at 
47® C aM# af t#i»'^ . iii0]C«asiag ^rlods of sample a W03?d 
wi^ dpawn and aaalfgai fer laoFgaale It waa 
foast aimt ia all eases" t!i€ eartts etbtaiae<i % plotting tli® 
p#i» eeat tojdi*ely®ia agalMt tia# '©f inniiljatiaiij wtpe 0Sf®a* 
tiall;y t!i© lase aad showed n© 4«e.rea«« ia pJa^-tai® aetlirity' 
wltb. imrtas® la tM® ag® of th« i^ ytaie w!i®a added t© tto® 
s®diaffi p!i|-t«t©# 
S-oltttiesi Tb@ fdllawiag selatlQiia wer© pi'epar^d 
actd. staai&Mljged .a# a#s®rl'fo©d in th« smtiant 
aWtfttd* A a©lutl5ii Mf-iag gSO p»p#ii» 
p l^ie'"'pmspii'o3*M( • 
•*5S w 
SMlM phytate derifatitea# A^seMfclos. hming 
• p t B i ;  ' p f e « s p l i © i » a s  w l l &  
atoms f>t phnspiinrus per moXeeul®# 
Fdrrie"oh-Ioyi^ e* Selatinia (l)^. Q»fSl mg» fo/ail, 
Soiutsioa • (g), S#lSl sg» We/ml w' 
Almimm. ehlmiM* A selntieij hafiag 1«IS4 mg* 
Al/ii|, » ' 
CaXcioffi ehl,i>i*ido» I aelntion having 2#§27 »g* 
"0a7®X'# ' 
M&mm i^mm ahlorM^* A lelafclen iiii"ri.&g X«0M »g# 
HydpeyMyig anid sai e ediya. Mdratida « Appross;.-
I»wif 0»WW«W'l saltttions ctf bot&fr 
Ptotftse sagpeR0ion« 0#$ gi»aai- ©f th# p«5W'd®3?«d 
®wifeli t little wat.#i? and mad© 
up to 600 ml. 
Iltfelida* Tm ml# ei the sedtua phytat# ©r ®odla» itiy^ 
tat© d03pl¥afeivea moiatlem fellmmd by tM •imoo.aljs of dls-
.tilled wm%mr mmm&rf td gir® a final •toIwi® of §4 ml# w@iwr 
added, le amim @f g^aan©#,. b-fittles. 
fhes l^ dreielilftrie aeifi ©r aediom was .addet ia 
* 
aaoastt nmmsmrf tin glf# tli# deslfM ^ Piaally 
til®' ree©l¥#d tfet f»©qalr#cl amomats ©f Qi# witallle 
ettlorlde a©liitl©fia«, Tb# feettles w©?® eapped and ^ 
• |Xa©#d In m ©f#a at 4iti® ©• lfe®a tia# bet ties l»i. i?®aeli«<l 
Qvea t««p©j?st;w©# 5 al* ©f •fciie welX-slis'toa ptiytase suapen* 
s.i0a sd<i«<l te smmmmiw feottXes at I iiimfe© laterirals. 
Aftm 3 iseaw* ittemMtiea,. tli© "bdttlts w«re r®»©ired at X 
ffilaatt intwwmls ia tli© ©M©i* ©f tb# ad41tl©ii. ©f th® phjtms^ 
&a<a alic|ia#ti were pip®tt«d late t«at tiitees efln-
tslnlRg 2 dmps ©f oone^ntmted l^di»d§li.3L©iPle aeiil# Th&BB 
w&p@ mm plaoeS la tlie &M l&t^r umlymd fm 
iriorganle ptods^ortts by tb® isftfeatyl aloeliel ®xt3?aetlda 
•ai®tii©€ df ?©ai and Gattels {56 )# Tk€ pE w-m feuM lailng tM 
re*iiiiei» df'Sie mixtme» . 
•Tk6 Jlml oi phowptmrm mm 46*S 
aad S4«f p«p»a* .ef phjtefee aad dtrivaislv© liaosphoms* 
i^es-jpe'etiteXy# fh#'ires w&a Mmd in aa#ttnts ,1.»00 aai 6»2S 
ti»»s • fclae'•«tu.£!fai®at an^ttiit ©f pli&splidi»tti prestat# fli© 
©t&®3? ®ati0M mm &M0A &t tiit Mgii®i» 
' a trial rtts flawed, tbat feti© storsg® of tli# sauipleg fejr 
analirsls wim tw© Smps ef • hT^rmhloi^ i& mlS,, €1# not Fesalt 
In a^Qf bydreljrsiff •ia.f'l-iag tlis df ste»g«* Tim mmM 
©f 'fern aM Qmtinyi# • C56) was s©l«©t«d f&y aaaifsl® sino# no 
filteriiig it r'0c|ttix'®d and ilaee tlie aaoants df fti*plo 
aloalaw ir©mld hat# inttrftTtd. Mad tti® 
»lh©a ef Bldlsiaa aal bmf (17) fe«®a 'The .isobrntiyl 
aleciiel ©xtraefelea ©llaiaat#® tbe £nt©ff#r«ne« ©f twli smb* 
staii0©8w' Otfiag to t2ie larg® atsab#? ©f .samplej, only sn© 
analyiis was aatt pes' s.aapl©* 
i,»»a|.t8 mi- aiscttiflieii# 
fM mmlt& a.m gitea in Tsbl«a XS to l? and in Fl^ ii?© 
6» fb® data. aliiiila« mm m'ittm frc* Plgor© Q ©wiag 
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® < tQ P H f3 i-*» 
«f 
<f # «S f IS ^ 
& 
l§* bsfitTOlfsis of al«tew» ptiftat® aM aliaalram 
phftsta d®ri¥«tiwf at differ i^it pH ^aXaes with 
&i<& mltml'oxm to |^ti3^tat« |4l©s^©i?ks ©qwivElectt 
rati© of ©•8§#. 
WiS^ 
S,.n©rgai3J.c f Inurganit Fiiosphortifi 
Piasl »«aitt3p@.dK. ? la.ydre3.yEea 
.:•. a ^ • mr m.: . .- m rn^ .mm. 
^almlmm. pbytat#*^* 
5»6 0.173 0.187 0.006 0,2 
4,0 0.17® 0.167 0.006 0,*2 
5,0 0.157 0.167 •0.010 •0,4 
6,S 0.2^ 0.167 0.060 
7.4 o.goo 0.167 0.0S3 l#S 
7»8 0.184 0.167 0.017 0*7 
-Aliwlaaa Aftate d©ri¥atj¥©s'^^-
4*0 0.167 0.173 *0.006 •0.4 
4 #5 0.107 0.173 -0.006 -0.4 
4'*f 0.167 0.173 -0.006 —0 .4 
6*9 0,162 0.17S -0.11 -0.8 
0.X7S 0.173 0.00 0.0 
*Maliil|- ad4®d with enzsm 
f |>r«0®nt# 2#5 ag.f alaaiaw pp0S«at,^ 9»C*?g mg, 
i& ml9- ©# solution) 
A«3Pi¥atlv6 f pi^ esenti, J.«SS ag»| alaminim ppetent, 
4#8& Mg* C4»26 ml* ©f solutioa) 
f 
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Figure 6. Mineralization at different pH 
values of ferric, calcivm,and magnesium 
phytates and phytate derivatives by 
phytase# 
oXm0 ml&tiemMp tti@ islttbilfttes ©f th© 
ialts tb.®l'r €egp@«ss ©f !iy<l»l|-8is It iiartdi-
spf&i»©iit* The ml&tlmXf teliitol# phyfeat© d®riirmtlv©» 
wm& iijirolysed t6 a mmh gi»#8t;#i' ©xtamt fchait w^&m tli® 
atli-ely laselalJl# piiytatti# fli® m©p© solmfel© ealeiwm &M 
Biaga6'Siiiia salts e»iiaid@ralsl|' hyafdlfstd# wtmmm thea® 
ef ifdn m& &l\mimm 0ulj't© a mvf aaali 
©xt©at|. If at sXi# It mn. m% M stated with mrt&intf 
wheth®!?' there vm m hydrelfsis oX tli® fewle aiai sluminm 
phjtmtm# Sine# ©nlj ©a# ftasali-sls wa#; *€«, p©j? iaaple ttm 
®»oys in mmlfiis w«i»# insufflelontly tstoa ear® of# la 
an^r ©as® m% wafi. vety sm l^X#. 
{241 f©ttM tMt fewic bi'drexlde begins to pre-
©ipitat« afpH... g.#4 sM ti faXly pr®eipltat#d at pH 4^ aad 
Iflaftt alialftwiia liydre^M# 1s#,gii» t© pweipitat# at 4 axwl 
is fully p»€ifltmt#d at pl,S* la tli© ftpt'-rioas solubility 
stadl««|. f®i?i»i@ ami alwainM' ^ytates w%m fmlly insdlubl# 
up t© pB mlm§ ef 8 and afeoTe, It Bmm pmh&hle that at 
mtse Mgi3.«i» pH iraiaes amefc ef •&# phytat# was aiiortjad bf 
ttm hf4rmS.dm ®i? bj son# tjp« #f &M aloaiaaa ljy«* 
dmxy ph^t&te e^mpouM* It mi^ t b© expected •Qaat ttoe#© 
a«l8©rl>®<3. tat©'ions wouM to# sore'easily liya.r©lys»d t!toaa 
womM the liwelntol# salt® thswtlws* fht r«s/tilt® pmsmt^d 
hem Bhm that If smh a^orptiea dd®a ta.te© plae# th.® bondiicig 
iff'S© stroag tlmt th# |iiytate li laseeesitM® t© th© 0mjm* 
•64 •• 
Oaly la th© 04»« ©f dtriirafclvti when tim 
.... ™ =. «.«„ w-
•.trelysii • ®M itt©'r«as®a'•with iaereai® ia pH, 
as ai4 tti© selttbiliti-# Wi»r« ir©a wm ia sx@#ss there was 
sda© Ijyarelysls# bat th® sl«jp# ^ tb.© earr® sug*-
gdits tfest tills yssalt is prabablf 0rmmm$^ 
Tim d»p0&d»mm of hy^mlfsis 'oa m©-selufeilitj is w«3L3. 
in til® <ja«® ©f tM ©aleina and nagiMisima phf* 
tates at pH r&lmm gr®at«ip tima S#5« Ceapariieas of tim 
seltifeilitf feyteolyili mrwm aUm a streng 
Isa# 
'II IS eoiielit€#i tTm tEe ftb©¥t reialfes Ihtat in tfaj®- aya* 
in^s tigs tea ^  tii# rat© 0t i^Avelfsia of tlae 
if limited miaif hf tto® •d«p»®e ©f' sslubillty ©f tli# 
sbf© sr® sea© #»tptl©nsi l^iswt'rei'* fof imtam®^ 
at pM. 7 til® soXwtoilitT &t th® eaieiom ph.ytat© derifatlv®® 
Is mmid0v&h%j ga?®a.t#r tl»«, ia liiat ©f ©aleima 
f$t th# a@g»®a af hfdrolysia wsf© mrj Mmilm* Beeaug© ©f 
to effeet ©f gl ©a tb« ^tas© aetlTity' tm posslbl® lis*-
itiag 0ttmt ef the aaaast ©f thm b^eoass'ffiey# aad 
mme probaM© m thm pH Aiffem immmimglj frcaa albowt S»5# 
In sliorls t#m ©xp®-ria©ata as in ttie pr#a©at eas®, iai« 
%tfmt ©f til® pM m |^ taa« it bat whrn Wm 
tfolg^fiis is eo»ti«.m«d tar m l©iig'ti»^ as aaw'-t m&m ia tfe# 
••65* 
s©il it is mat feis will toe of i»poi»tai»# 
mlf at mTf ©r mwj Im pi mla®i, 
B©*W*i Cio) •fiaatiigi 0f tti© iii©tlt©X bftuM pbes-
plioiPMi. la tM s©iit ©niy afedat SO p»T wai m phi^tat® 
d#rS.irstiws ©aa fe® tKflalnad 'by tti# gmmtm mt® df hj&ml* 
jgia df 'tai® dtri-ratlvts resmltiag fi»©» 
solabillfeiei# fh® »te ef l^&pnlfsla ef phytat# 
€®i?ivatfir#s is tii#r©fw® mt feb# iinitiag link la detewln-
lag til© mt® Qf elimng® of lAxeeptoftts t© iner^nle 
phaapliisras* wm tMs reaioa tli® ainerallzatlea stuaiaa td 
b« d@.®6i»lfe©d la feXXdwiag Mmtiom mm lliilt©'d tcs ir©,i»k 
witli phnigiioipas# 
mmmm amivift m bmm* 
It wfti la th&t while ^ha 
of ^ eM,sg«s ©a ^ &vmSlmMli^  ^ flftta 
t® fl.»ats sight ^ fmlif mplM'md m m# l»«i.# «f 
eUasits is -tt® '<if lilt piifttiif fcbli WQWfim 
ntgbt sis© !«• €a« fc© %hmm$m ia %I4« let#! ©f 
|iiyt»gt la tli# «#11 ss s Ftiult is 
si@r©M&l aotivity# a# pmumt pMi# #f tb® w^fk is o«a* 
Witt tH# fw«$# ef .pliftfts# la 
tim l«t«l ©f pl^ t*a# fc# fclmt ®f alti»©bi«l 
aetl^ ilf sad i#t«*i.alag the effttt nf fii® wt*isfct©ii ©f 
iw i«il pmprntlm m m» ia 
®f • 
f%t8#© im Stil 
Stw® n &t mmmwiMg f '^taa# metlwi^  ia «6il 
AM rmt txisfe,: it mms mmmmmrf %9 #»• It wm 
at th.# tb«t fcla.® smtht^ mum mmmmrlxf ^ 
«apifl#a.3. aisa-w#ttM hsm t# fe# hmmA ©a the rnemmmmmt ©f 
mtmmmmti'm ©f phjtmt® mmltlee fvm ifci® 
iii6mt»%i©ii itaat«pa of m sulmbl# 
la til# pe«s#a#0 ©f ph.ytas«» lltiiiii tMi fraaewoFk ther® were 
two posslbillti©!, eltli©r th© ejctraetioa ©f tii© ©ngym# fr©a 
til® s©il and its sobieqaeat attltlon t© tb© plijtat© ©p tii©-
aMitlen ©f tb# plai-tat# t© the. fell# 
fto.« foFnei* alt@roati¥® was trl#a ftrit. fwo fr®sh.js 
moist saaplefi &t seil frem tla© fl«M wey# ahatesa with wattr 
QMS. then fS.lt®r®d» Tea ml# of th® clear filtfat© 
w®!*© aflitd to' a soXatioa df sedlws liiytate to pH 
4 #9 wttb see tat# and the aixtwe wai iaettbat#d for 5 hoaM 
ftt 4t® 0# Th® flaal denemtystleii ©f phytet# pfesaphoras 
was 50 Inalytis sbcw®d ae liwreast in laorganie 
^as.plioKxs in thm ielatidn# It was tberefer© emeluded that 
If ffeftM« waa ps»®t©iit it ©ottM net to® ©xtraeted fey watei*# 
fM alt««»tif® ©f a«ldi.aig fhytet# .ftiosjAnWiia 
t© tb© soil was tFiM ttsi.ag frtsli letosttr and eiarien soils# 
Flw^g# a«fl®s ©f soil w©3?® w©lgli«d into lrl8iM®y©f- flasici 
m.& a seXtttloa ef t&dioa pli;ftat« was a4d#a t© gl¥« a final 
psftats |ii.i5Spli©i»ttS ®dfi«®atfeti©a. of 100 pppm* fb© pB. w«« 
ai,Jait«€ tis tbIii©® betw##n 4 sad S witb dlHiitt aeld and th® 
B3,xtttres fmT9 iaemtostsa fm 14 hear'S at 40'® 0» fh© ssfe»|jles 
were thta fllteired mA washed wl^  gg ml# ef ,1 h:fdw 
ohlorle a0i€ aad. ttie inersase in inorgani® phasptoru® fi»o» 
th® fiM#d playtat# was detwmiatd# In. lae-rems# In InO'Pgsal© 
Iiiesplief»tts mmM femd,, IMieatli^  the pr©s®oe® ©f phytas© in 
tht sdils, Mt th® i«gBitii4® ©f the lasreaa# was toe aaall 
to ptwlt atatmreaeiit* 
km s€ditl0i»I. was eondustM to teteraine 
tht tffiAll ffiiatfaliiafelon obtained in tli® at>'OT# 
©EptflBtat was §.m to a mrf low ijliFtmi® aetl^ lty in' th® 
g#il m t© wlietli#'!? it al^ t lia¥® l>«ea <ltte t© th# fixation 
©f «a© ii«id#d pliytat®» f& iavestigste tto.# 1.6tt©:r potsibiliti-# 
sodiw ^tat# mm ai.d®a t& 5»g» Idts ©f 1^® mtQm two soils 
th# pH ws-s adjttsted to valiiea 5 and t. Th® fiiml 
0oa©eatratioiiffl ©f %iit pliytate pHoaffeoyas war® 100 aM 5§0 
4ft®r 14 li^ #urs» sbakingi ttm mixtmm were filtered 
aM washtd witli a little waterj, end the rmmerf of th® pfey-
tat« plioipli©rtt® was toteraiaed in tb® filtrates» Where tli© 
Ifcytat© pliM^o,PM eoae®atJ?atioii was 100 ptpm* tiie maximiia 
m&mmrf mm 3 p©? t©nt while with fch© o0m®ati*afcioii of gS§ 
p.p«ia» it was 13 p©i? eent*. lower tlae 0. th® lowif was 
thj& memBrs"* 'Sii® fixation ©oaia for tii© low 
alMralieatioa |j|*ei-ioailf fouM* 
It is proteabl© tMt l0w#s» pli ir&la«8 the added iofiiuia 
Itiytate wai preeifitated as th© iron enfl/or alumliiaai salts* 
It it well lenoirii t&at mrlsas liydro:iy org&nie TOids fow 
solutol® e©iBpl#E«« with Irdu and alainiiffli* Of tii©s©|, oitri© 
aeid ii «ff#eti¥®f l©ff»j/rg©B8©B t-ad fom&Ml (53) 
foimd tliat eitrat© also aetivates fy# bi?an phjtm® lw»«» 
ispeetlv© ©f ai*^ setioa it mmy laair© on tho subftipat®#. Sueh 
sa astivatioa wouM fee aa adTantag# la th.® p]pe®®nt east 
sliio® th.® qmuntMm %& be would b© laf,g©s» &m more 
determined# 1%® ©ffeet'of cltrat® oa th® sola* 
tollltf of iodiua pb^tatt aid«d t© s©ll wsi tii«ref€n»# iii^ ' 
¥estlgat«d* terfiiig saotmti of p'Ot»asii»a eitmt® iff#r® add«^ 
td taaples df Clarion S'^ il t©gdtl3.©i*,with sMltsa 
tste itxth. tlist tH® flaal 0©iM!#at»ti6a ©f phytat® plios-
phQrm waa afprexiaattlj IIS f»p*a« fh© fl was adjttstad to 
ftpproxi»at#lr S, 6 ftai ? with dtlmt© hy<iro«lil.©3?ia seia» A 
paf»all@X mi*im wa» rtm witai m© i»eplae@a with m. 
eqmal of wat«r» fh® t©tA'l. fOl«» ^ r«sg#ats was SO 
al# B©ai seflti w#p® inembated togethty tor 12 h.©mi»s at SO® 
C  a n d  % i t & n  f i l t e r e d  a s i  w a s h e d  w i t h  , *  l i t t l e  w a t e r O r g a a l e  
phmphotms was det#f«is©6 ia th@ filtyat©* fbt r©salts 
liXmn in fafclt 18# 
Sim-® tlie f»ecO¥«ry •&f %h» pliyt&te fsh©ipfe©pas was fouM 
fey tlff0]ee»« aa bvt^t wma iatrodtisM l>©.eattS© tti® pH 'ralti®# 
wi^ltt th® paiw ar@ not iidatieal* fb.« Is nm&llf, 
m$. d©@8 not w&ak tM geneyal lasresi# in aoltiMlity 
of tlie ftMed sedlia phf%&%i$ wife tii®i?@ai# in &onmn,» 
t»ti9a witb leweriag ©f At pH §».g and witti'S el-
t»te ©oiie®iit»tioa ©f 61 p®* t#at the s©ditM |t^tst# 
w»s praotieally fully tolul)!#, -fla# laorgsaio phosphesm# 
measartd. ia tM filtratt wa# tlwrnys vsrf siaall aod tli® 
qaaatiti#® tlios® of 8i.® ire#ov®i»©d pliytat® ^e®-
"bslng gs?tat®i? th® lower tb© |H and tb® g^tattr -tfe# 
•»70* 
IS* Emmetf ©f pkytate plieap^dMS aMed to OXarioB" 
•Silt loam ia- tbe preaeace ef different paouats ot 
petaaslTO eitfat# ant at aiff«i»#iifc isH Tatoei# 
' ?o^assiiM 'Sirganie 
Piiytate cit3?ate plicsii phoruf 
phosphrsrus teacentration# In fll- Recovery ftf 
added. pW cent salt Final trat© Bteyt&t# oJidsohoffus,* 
.,„ 5|K«,. ia solution m m* KllUr.2 *««• F«3?.e0nt 
2.35 0. 5.1 0*10 «» 
2»m 0 6.2 0.07 m-
. .2,33 § 7,S 0,08 m m 
0 3 #05 7*3 0.09 
2,35 3.05 5*4 1.36 1*27 54.5 
0 3.05 7.6 0 «11 
0.SS 5.05 6.4 1.18 lt07 45.9 
0 S^OS 8.0 O.IS 
2,SS 3.05 7.5 0.63 0.48 20 »6 
0 X5.25 5.8 o,il 
3».SS 15.25 5.1 g.is 1*94 83»2 
0 ISt^S 6.7 0,14 
2.Si 15.25 6,3 1.89 1,75 75.1 
0 IS .25 7.5 0.12 
2.3$ 15,25 7,3 1.52 1*40 60.1 
0 SO ,50 5.9 0.25 
30.50 5.1 2*m 2*10 90.1 
•q 30.50 6.6 0.20 
E»®S 30.50 6.2 2.12 1.92 82.4 
0 30.50 7.4 0.16 
@t3S 30.50 7.1 1.77 1»61 69#! 
0 61.00 5.9 0.30 
2,m @1.00 5,2 2.58 i,.i8 97.8 
0 61.00 6.5 0.24 
g»S$ 61.00 6.1 2.39 2*1S 92.2 
0 61.00 7.3 0.19 
g»SS 61.00 7.S 1,94 1.7S 75.1 
•71-
oltrat® <j©Bo©iiti»atl0a# 
Hoff-j/rgaasen and Porsdal CSS) feiind actiiratlon ©f 
teaa ^ytaa© by eltrle m&ld when used In eone®atratloas «f 
1 p03? ©ent. Sins® the MgK oonoeatrattena ©f eitfate iiaed 
above laiglit Inactivate the phytss© ttie effeet of cltrat© 
coao®nt3?ati©a on liiytas© aetlvlti- was Investigated# In-
oreaslng amoaats ef potassIim eltrate were add©<3, to known 
aacmita of a sediua phytat© solsitloii and tk© remtioa. ad-
Jtist©a t© pS 5 wltto, liydroelilorio aoid# The final xrolaai© was 
20 ml# aad tlio phytate ph©s,pli©i»ii.s mmBntrntlou was 102 
Two mlrn ©f an pei* ©safc ici«peiisi©a of playtaa© extract 
Cpr©pai»®d as previouaXy 4e«0i?itoet) w®r®'aAaed, aad the in-
dfeaie ia laorgatiio pliosiiierua was measar®^ after the ralx-^ 
tiaret Md 'feeeii ijaembate-d tm l*7§ 'laouFi at 4©® 0» 
TMo reiults are given.ia t'abi© ,19 and in Pigur© 7* 
lacladed in Figiir® 7 is tin© pa,r©#iitag@ iOluMlity of scsditui 
|ig-tste added to soil adj.a,tt©d §» The latter data 
wer® obtained by m%twB.pe>lmtlG& of th© data ©f Table 13. 
Th.® iaasclaaia aeti¥atioii of th© phytas© was foaM to I)© 
at alboiit 5 per mnt eltrats cmefintratim which agrees 
fairli" well witb. and forsdal*s findings* 
However at citrate oono®.atrations greater tbaa 7 per o®at 
tti© a©ti¥it^ ©f th© ph^tase was progressively redueed 
tlie selttMlity of the ptoytat© ©©tttlnu®d t© For 
the pmsmt pm'pmB it was meessftry t© select some arbi» 
fatsle l!la©3?aXlzafcic«3. ef ^pliy-tata phespliojus bjr theat 
hrm. in selatloas ©f Mftmmt p©tas-
sitta oltrst© eenottttratloaf 
Pota«gi«* 
citrate ' 
FByt&t® oonoentratiea^ g. ia@rgtoi<s FBjiJa.l# 
pliospliDrus per cent ®f pia©«ph.s«iS piiosplioww' 
0 rncentra11oug salt in mmBnm40 ain«rmligiiS.|, 
solution . .»•]©.«»€ .s*o#s» 
0 ... 0 10.8 m • 
102.6 0 14.5 3.7 
102,5 1«0 19*6 3,8 
102*5 5.0 19.6 8.8 
102 •S 15.0 14.9 4.1 
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Figure 7. Solubility of ptaytate ptaoBphoruB added to 
Clarion silt loam and mineralization of ptaytate 
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tmws" oiti*at© ©©aeentfatiea sueh tiiat a'lilgli ffolabllity 
of tl'ie flsytaife© weald fee '©btaiaed and at the sme tin® fe# 
mmla fc© aetiTstad,. 
I 0©neeatratl#a ©f 5 per mnt ©f potasaioa eit»te met 
ieleeted s.s -tbe bat is for fatare werfc slnee M.gli#r eoi«5#ii» 
tr-ationi woaM glf© ml&tiTelj saslJ. iacwmsds la scliibilitsr 
toat lai*g© m^mtlem la pli|-t;ast a«itl¥lt;|-# At tMs c©iac«a«-
tmtlm ?0 p«2? eeiit sf tlie satlaa phytat© was soluble 
mna t3a.e aetiTatloa fsetop im the phftmss was befewetn 8 aM 
S#. tht 70 per e«at solabtlity ©f tti# seilua ffaytat© will 
v&rr with sella of a.iff®M»g ..fixing eapasltyi^  Sine® 
rafce ©f mlnersligittlen ©f the pboiphOTtii a®penda on 
its eenctotratioii In iolutien aoi sine© this- la turn deptiwls 
•mi til© mtmt ©f fixatlcnn ecmpafisojas %eWmn sella wouM 
not h& valid If tti® dsgrte of pb.ytate fimtlen faried* I© 
estimates ef tiie laaguitad®® ©f smh ¥ariatlom® were m&o 
tiie eitrste ©.©noaatratiea wat 5 per oent# HoweTer smh 
m B§timte was Md# la a preirjoaa experlBienfc aslag wideli' 
dirf#i»©Bt sells aM with a oltrate ^©©mentration of 32 per 
m u t v .  f&t m s s t v m  c l t f - a t ©  s a d  s e d l c a  m w e  a d d e d  t ©  
&»g# ssaplea ©f tM &rf tolls and tb© pH was adjusted to i 
witli .ailttfce hydroftb.loi'le ®oiA.« Tim flaal volta®© of tli© 
feageats sMe<E was 00 al» tii© flaal eoiie#atrati©a ef tht 
pli|-tat© itiesphorsas was log p*p*®# Aftser 4 lioiirf * ito.aklng 
at §0® G thf. smaples w®f.# filter#^ and wailied with, a llttl® 
«75-
watey an€ th® inerease is tli® organle plxo.s|ii©i?as in thB fil 
wm determined# The yesnlts ar# glmm in Tal)l.e gO# 
1?:ab3.» go* l@e@¥«i^  sf pbytat® ph-m.phoipm added t© ¥ari©ms 
sfslls with a Si pm ©eat eoaei#at;i*attoa ©f p'Otaa** 
iiiM eiferst® aM m pi faltt© of 3, 
Sdll 
lloafe«:r 
Sdil s©il^  
»OttB 
'UmmQTf 'of' 
©riglnal added pKjtati! 
pH phospkdrmijp 
mi idII oer eent 
3199 fmyeifei alit l©aa iray-brown S*.6 95 
Dodaoiio 
5198 Ceoll sand Hed podaollo S,4? §2 
3201 Ca:?riiigtoa silt Prairi® • 4«9 89 
loam 
Claridn silt X6«a Prairie <6«5 9S 
3206 Clarion silt lf>a#Prairl6 7*5 82 
3204 MoAona-Ida tilt Litlioiol ?.4 m 
Idfta transiti©a 
%F©a Figuw f 
With ttifi f^uy mid sells fee rmovmy df pbftat© phoi* 
wa# releti¥@ly eanstant despit© tim Im Qom^ntr&ti&n 
medt Botii m© CXa2*ioii of pH ?»S (taMiii f3?om-a road cut) sad 
til# leaom-lda soils liad soitis fj?s© ealelua mrbomte, 
mt is'great ajaeant# sM botti 6f thms sella ali<»#d low i*©* 
eoTSfies-# It is possible tliat tlie lowwea peeoveflss in tli® 
eas® 0f tl»a® tw© foils i»©siilt®d from a ia pH d«# to tlit 
fi»@# ©arlaonat© Mg pH dettpainations were aad© at tiie ©rid 
df til© ©aperiiBeat# fhm& results fr&m sj-sttiaa imping 52 
per cent ©itrat® eannot to© atjpiatly applitd tn systems 
hM'wlng S ©eat ©itpat#* Em mm tM aaln #ff#et of 
•76^ 
©itpst© in ijaereaslag pbytst© sdlmblllty •oeeui'S »t oeii©ea* 
trmtiens l«8i Giaa S pm eeat sasi il; Is pfobabX© tliat with 
soils frtt ©f ealeiea esrboast® feb® vayiatieas la Sdlmtollifcy 
m% this sftjaeeatFatlisn aa?# a©t^^©ftt« itill be @ig» 
nifleant mriatleiis ©an %& rtdmeea ml&tlm 
t© tim @©»&#afc»t£0n et seliatil# piiytat® g3?«atl|' iaereailng 
Itie^ aaomat pbyfeali© a4<i®d* 
Th® tta© ©f high, phytat® ©onoeatMtioaa ha® iai®02»etieal 
Jttstif ieatlenm MleHaelis^ (48) of ©ng'^ iii 
&@tioa.« Wsiag tjlie laypetlimiB ttiat thm enzjm forms aa «n» 
stsbl© iat^Baediarf eoMpatiM wltii t&» smfesferst© M abdwed 
tamt tim ¥©l0eity ©f aa eiagya# ©atalfgtt elaaiig# ii pr©p6i»» 
to ttie @mjmm eaneeatratioii ani iadepeaieiit itf th# 
ittbfitpalo e©ii©(iiifcmfei©a if this latt«r i# »ttfflei@atXy Mg^# 
Increasing &m sabstpat© ©eageiitratJiea appeared to b© 
basfe w&f @f alalaigiag the &£tm% <^t ¥sriabl© fixation and 
m&m&iRglj %tie„ aiaerali»i,%i©a ©f plif fcat« ^©S'pli©i»tt® aM®d 
t© soil ia eonmntmtima wai iBf«it;lgsfc©d« 
•Giai»lftii silt Ion®, to WI1S.0I1 s littl© flttgar hmd h&^n 
was B©lit®ii«d and •inambated t# flewXop aierdbial 
a©tl¥lty» 15i#, sell was th©n pmrtMlf toi®d, paastd tbroagli 
a 3.-nsa#mA well aix«d« FlT^^-graa samples w©r® 
w©i^ «d int© a sei»l#s ©f ggO-ml# If'lemeyfr fi&ska* F1y« 
alt. ©f SO p«3? «©»•& fjetssslaa ei%fat« prOTldatl^  titrated 
to |fl g wttaa lifdroelilopl© a«li. were' tli®n aM®€, f©llow®d 
by inereaaiQg aiouats of a aodiom fliytat® solution^ aXf© 
previottsly titrated %©• p: 5# lat©,i' wag ©dd®d to i»k# tii® 
ftaal vol'aB» «f p#a.g®iits to 20- ml* A f®w irep® ©f tdlwi.a® 
w#i»« aad®djf and tbe flasia wei»© tightly st©ppe»d ana in-
eixbated for SO hoars at M$ 40„ aad 65® §• Hi© aiff#i»ent 
t©iip©i»atttp®s w©'i?e tisefi to d®t©Biia.© whieto. gave the gi»©at©i» 
iaiaerali»at|.oB» fh© samples were then on Buohner 
fttR&els &n& w&slie.-d withi IQQ ol» of t 1 liydroelilef i^e aold* 
fii® flltfsfc©® w«e analyzed f©r inopgaal# pte.oaplioi'iis# A 
^©aetlon of pH 5 was s#l©et:©<i withomt tm?thew' lnvastlgation 
sine# fiata in th& llteratur© show that tMs Is approxlraately 
th® ©ptitttM pH ter phjt&m* -fiie wmults glmn ia Tablt 
gl aM Figure 8» 
fh.© y©sialta ^ siaew fcliat tb® mineTallzstioii was not fally 
iii4«p@M©n,t of tM pbyt&t® o©iid-©atration mexi at fc|)® Mghest 
l0vel fh© Ml&pm ©f ths cmwes at Si and 4§®' G are 
praetieally caastaat when the anottiit ©f pljytat© ^©spbofuf 
added Is greater tlian ab^mt 40 sg» and at the Mfjiei? wluas 
tl»re is little deereag# in the ddpendenee of th® minermll* 
z&ttm ©a the pHytat# pliospfio3?tts mmrntrntlnnm^ ' Sixty' mg» 
wat aeleotscJ m a qaftatity 6f pl^ tafc® ptietiiaerus ad#qiia.t® 
for the pre®eat pmrpoae*' Fratoi Ta.tjl® 20 it oan bd seen that 
in til® 0aSf ef tli© feui' aeM soils md wltb. a phytat© liios-
pliefus eeneentratioa ©f 102 p*p»®.^ tb# a¥©rag# rmem&tw was 
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Phytate P Added 
Figure 8. The mineralization of phytate 
phosphorus when added in increasing 
amotints to phytase-active Clarion 
silt loam and incubated at three 
temperatures. 
With 60 iAei{5fedfttS aM©ii C5000 p#p*a,) tfa© 
a©TiatloM ahOttM h& small* EVen with "rariations la fixa* 
tloa. m gm&t m 10 p«r «s©at tb© rmultln^ mr&r wouia to® 
l©s« %lmn 5 pm eeat, a valm® tliafc was ©osslfldrtd to fe© 
within tlni lliiitfi. allowsbl# for suGh a atthoa* Fttrthemor©, 
th# playt«i.i« aofelvitf l©ir«l la tli® sumpl©® »i@a was probablj 
iai^ ei? 'felaifcn mmM b® £mn& in field soils, &m to tli® arti** 
fioiallf Mgh. al$'r©Mal aetifitf#. With l®wt3c*#d activities 
fcli® <iQri?'S«|io.naiag Qurvm would kaw frogr«ssi'r«lj €®er©asiiig 
alop«i sfe eow©®ponding points aatl mrnqr fim© to Tariat^l® 
woali lj# i»#dtt6®d, 
liatrallsatioa mm grmt»at at 4§® Q and tMa laemba* 
tlott •*&§ S0lect#d in. ppeferea.©# to S5 03? §5®* G# 
llthoa#! t«ijp©rsta3?« Ojptlma reperted In.fcli© literature 
range trm SO t© SS® C ther® ia.no n&igfin&'rj eontradlctlon 
siac#, as BaMwin C 5 ) points ©at# the optiaaa t©mpdratui»« 
is lav©rs®ly rsla^d fc© tb© tia# ©f imsmbatlon* 
In febe pr©fl0«.a ©x|i#riiaeiits with. Olsrloa i©il ttm 
phm^mm was extra©fc#4 toy filtering and 
waslilng wltsli farjlBg mmoants of from I to 8 I li^ 'droehlorl© 
a©id* It wa» not kaown If smh 'would to# ©f*' 
feotiv# •with 0iM0T soils* Aooordingly, wrloas oojaoentra-
tiojtts sad sMomts ©f lijdroelilori© aeld w©re tried, witli 
0@¥@ral ©tlier soil® t© wbieh imt b®®a mftiltd knmn amountt 
*31 • 
potaaslam d.lhyay0g:ea i^iospiiate. The amount of aoil, 
potassiim citrat® eoneantFation and pH adjustment were as 
In til©. prevlcms ©xperim^nt* Th@ condition® of incubation# 
03cti*aetants msed# aM 3?©a.iilts are git'en in Tabl® 22» 
file reammrlm we» low whem 2 m hy4i»©ehloi?le aoid 
was used tout with 100 al# ^ 4 1 sold. thBf were nearly 
quaatltatlT© tiiou^ fatl»3p low la. fcla® ©as# of tiie aeld 
Cairlngton aoil» ft.© »tho<l ftnalii- selaeted, wMcli was 
Umt uaed with th# ^arion aoa Bh.®Xbf soils, waa to add 50 
ml., of 4 I hydyoeiilorio acid to the flaafcs .at the ©ad of 
Inottbatlon, to allisw tlida to stand for 30 m,inut«8 and then 
to filter ttom on Buoliaei' faoaels and wasli with 100 al» of 
4 I hydroehlerio acld.» This method is not u.rdveraallj' 
snoeessfttl., ss is shma in tlie ease of tti© Slieltoj^  subsoil# 
•Stiis subsoll.|, whrn furtiaer digested la hot 0„5 M sodi«m 
hj^ droxld.©, gaw a total recover of 100«§ per eent# 
The iaergaalo ph.ospli©rtts was datermined by the aethiE^ 
c£ Dlolflnan aiMl Bray Cl73». Despite th,© large anioant of iron 
tiiafe la ©xtraot®d the metliod la satl»fa©tw?|-» Tliero is 
fad.iiig of ttie blue eolor du© to the Iroa present but these 
errors eaaeel oat if all readings ar© tak»n at a eonatant 
time after the addition, of the sfcamaoaa oto,lorld®» lli® 
data la Table gS,, obtained by taking rtsdiaga. after in* 
ereaslng liit©i»¥als of tia» after tiie d©v©lopa®nt o4' the 
blue coloreonfira ttie validity of the ai©thcwl.»: 
-sg-
Table gS« The Tmowmrf trm Ta l^oiit sells #f added inorganlo 
piiosphoriiB apos extTm%im with-^Iff©peat comen* 
t3?atioBj and aiaoaatt 0f, li|-droelilorie acid# 
'^ 'aoi»gani«'" 
phtospfeoraa of adde-d 














•Q- E  I  M§1, 100 ml* O#.1.0 
QAM i I nm. 100 ml $, a»§6 m 
G i I mii ISO al. o»i© 
0#«04 S I MQU ISO al» ' OSBQ 92 
0 4 I HCl, 100 mU Q»m 
©•404 4 I 1€1, IQQ ml* Qm m 
2 H HCX, iOQ m%* ' 0*M6 
Q«4Cm 8 U HCl, 100 ml* 0#S8f m 
0 2 I HSl,. UQ ml* 0.296 
0,»404 t 1 HGl, ISO, al» 0.646 8*7 
0 4 I HGI, too ml,:. •o*m 
-0..-404 4 II HCl, 100 ml* 0,70 94 
0 t 1 1101, 100 m%m Qsm 
0#4CM i HCl, 100 mU 1 f 2.@'6 90 
0 S 1 mii ISO »1# 0,884 
0^404 g I mi. 150 al» 1»256 m 
& 4 1 mi. 100 lal. 0*9? 
0.404 4 I 100 al. :%m 101 
0 4 I MCI, im ml* o»is 
4.© 4 I HCX, im »!•- 98 
§ 4 I ISO mU 0»8# 
•4#-0 4 M EQlt 150' ml,. • 5*50 'Jl 
^%n.©albatM f©^ iO liouf# &t g 
f •©»»• 4 6&fs mt mm. tesptra-fcw*# 
*83^ 
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Method ©f Meaaprtng PJiytas® AotiTlt^ tn Soil 
•Hi© imthoa which was fiiisl%|- used and uhleh was- baa«d 
©n the freosdiBg v@Bults was as Piv0»g» saaplea 
of th® well mixed a oil were welded into two 250 ml* 
lrl©m»y©r flaakt# ..Ten «l» ©f the petaasiuia ©itrat© soln-
tim^ fGtlmmA by 10 ml* of the S'^ diua phytat© aoliitlon '^®' 
were m©aawj*«d into <m« flask# Th© aam® mount of oitrat® 
was added to th© ©th®r flask ^bat th® sodlua phytate wat 
2»©pla^©<a by 10 lil# tsi w&tm* ''i'ea d2?op8 of toluene were 
tiien added t© both flasks wMeh wmm then stoppered s.©c«,rely.» 
111® eontdiits were gently aixed so that as littl© as pos* 
sible w®s .left on th© sid©s of th© flaaki and tlien incubated 
for 20- hoars at 45'^  C.* At th© end of this time SO ml.# eC 
4 1 hydroehlorio- aeid wtre added and th© flasks wera all-owed 
to stand for SO minatea# The mixtwr©# were then filtered on 
Biiehner ftiimels to which m little fine asbestos had been added 
to prevent loaMg© of the soil particles arotwKi ttie ©dg© of 
Qi« paper.# fhe saiaples were washed with 100 ml, of 4 1 
 ^ A .10 per cent solution*. Ten g* of potassita® citrate 
fflonchydrat® ware dissolved in water and. titrated to pH 5 
with hydrcxshlorio aeld* Th© solution was then diluted 
•to 100 ml* 
^A solution eontaining 6000 p*p.*»« pl^ tat® phosphorus aM 
titrated to jgfi 5 with hydrochlorie iteid# Th© inori^ nlc 
^oaphorus ©oattnt was d@temin@d and th© solution was 
kept in ttot TOfrigarator to ©lialimt© th© dovelopaient of 
molds 0 
••85**" 
la|-df»'0#hl©3f?ie sel«l ta qaantlties ©f 20 ml», emh 
fraetioa t© filter h^tom the Q#xt was added# If 
ttm malyms ot tti© tiltmtm wem to be docye ttie sara© aay., 
tb# w#i»® 4llttt#d fco 500 ml# aM tli# inorganle 
|fti©spherm* ira« Atiemiaed by ibe a®^©i &f Di©iaaatt and Bi»a^ 
Cl7)j, taldLng tli© fissl reading 10 alnatei the eolor 
bat b##n d0^®i@p«€ toy the sdfiltloa ef itamott® ohlofM®* 
• If tlie analyses w«» fe©' fee delayed, th® filtrates w©r© 
nemtwliised. wifeb c©G0®a%r'at®d araaoais aM .cooled In wat;®i?# 
Si# «i#aia pTOelpltat#® hjdrexid#® j» ffcospbates ai^  phy» 
tat«s» B«for© sEalfals,: liffiF^eblorie ittl4 was added so 
as to .jast; €lsf6l¥© tliss® px»eetpitat;®@ aStm wiiieh. th© 
folmtloas mem im€® to f#laise aa€ analygsd as fctfor©# fh® 
iiffereae® fe® phos^QTm s#astir®d wltli sodium 
tat# pmsmt and that witti m fodio® fiiftate pi»©s®n.t was 
taton as tehe »a:iiir« ©f th# |iiyta«« aelififcy* 
Aa ©stlrimtt ©f th© prml$i0u @f was aad® by 
aaidiig 19 ©a a taapl# ©f ai»d 
Olft-flott sell# fw©.e©l©i?iffietfle €#t«»iinat;lon» wem im&» 
m eaQb mmpl&$ fhe €st® wmm mn&lfmd wllti 
the felldwtng r-isiilta., all expptssti la eoae#ntratlon 
(p.ippffl#)' oi raln©ml3.B9d play tin phosplaoyua In th© extract i 
1©«E*. ..•10*4 p#p*a«. 
I w i g © 9 « ?  t o  1 1  p , . p # m «  
StaEdaM d©¥latl0tt..•. 0,€3 
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us# ot tim wteoi iaai<iat#a that th# pr$» 
eislea nay b# 'better thm indicated altboa^ 
a© fttFthw 
la a pr '^rlout #xp©.i*lia«ii^  siiallai* t@ that reported 
ftt>©v0, th# nee^saitj ©f aeemr^t© teaperstiir® eontrol '{Isiying 
ineuMtiea was noted# fim awmplm w«« divided b®tw«®a tw© 
difftrtat atolvet in tfe© of en# 1% was fduad fclmt th© shelf 
t#ap®i?atttFfa differed hf 2'® 13 • When this t«ap®mature ©ff«et 
ws® inelmied in the statistiesl analftii it was femd that 
th# diffwtne® la %mw@mtnm te.a4 eaias#d a slgalfleant 
Mifermm in mj.iieFaXi:g&tio.iif. 
Ifftefe ©f Stomgt and »t»yiag, ®n tJj« 
fixytmm l§tS¥itj «f S©iXs 
Sttspaef J, w&ieli are ess®atislX|' pfeteiBSn a» 2»elatiir®iy 
mstabl® as regafdt tlitii» ablliti* to SGt as eatalystst 
Emnlngm mA Si#i©kiag f20| iia^« sliowii that proteim art 
ftds©rli®a hf ©lays and low#i? (ll| fomai tliat if a solution, 
c©at&iaing imslaas® mm sMisBa with amtaorlllonlte .th© 
ameltai# ftetl^ ity' was r®da@®4# fhftm&e appesM to h% pro* 
dttcafi in s.Qil by Bii©rO»©ygaaissa» •'Hms th® aetiirity as 
io0mstii»@^ itt mf on© time If ttie yeaaltant of tlit productloa 
of til® #agy»# aM tbe •deae'tl^ ation by olayf, proteolytie 
mzjMBB or ofhBT, sg©.fi«i®s#. Sin©# drying ml^ fe he ex,p®ot«<i 
••87 • 
to d«ao1ii¥ate tlit emjim aM sin©© differette®® In IsngQi 
st©i»a.g® Eigbt olmng® tli® a©tlirity of tla« microbial fopii-
latiea tl»s© %w& faetors wer© lafestlgat®d» fh© aaln ob* 
JectiTS was to dttemlae wliat fertatmest was mmUB&r^ priw 
t© the pliytai© det;@i»aini.tloi3, Stt©li that- fell© Ftstiltt woiiia to® 
ecmparabl®# 
fli»« sells ©f were iwubst^d solst 
aM witb s litfcl# Sttgap aM nltrogto a^atod# 
tmrnu l^f six«d miA portioag we»® Sfiea to varying d#g»®fl 
using a fan at rmm t«ap®3pafcur©» •©!« aolstar® eontent suad 
tli® liiytase aetl^ lty w«© th«n a©t®»ia«d» Om soil was 
k©pt itcft-fi ia itr©Wfea|j|>ai stiieln® bottles at 
rooitt aiMi th.© aotlfltf wsi d©tt»ia#d ®ft®i? in*-
&mming periods ©f tin®# 
fJi«^ resalts ar® gi¥ta ia fatolt 2% aM Sios® for th® 
at ti®« mwe gi?#m la Figar'® §• fliese r®-
sttlti i.teow tMt li©th. di*yiag aM st©rag« iSb.® aefclT* 
itj c.©niide»l>l|-« Th© iiore df l^ag the Iwtr Sm 
th& 13» Bm&llmT'tim Aipfi&g the gm&tm is tb@ 
vej'imtlon 4tte te st©.rag## ISiis ehstt '^ on storag© was 
Aaabtsdl^  da® to sieroblal si-atiiesi® ©f nm phjtas©* With 
lttcr®a»iag time of storage tfee energy supply was evidently 
depleted and with thli depletion there wat deereasea mi** 
erotoial aetifity 'Mtd a rmultla.^ de©r®as®d ayathesis of 
phytast* 
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m* fli«5 phytaa© aetivity of soils of diff©p®nt 
t«3cture® having different moisttar© ©oateats aM 
after stersg® for iaereasing peri^ as of fci«* 
f»t®s© acti'fiiy (mg, > F releasM) 
Soil after liidioated time of storag®,^ 
Soil »0is ture. hOUTS^ 
toxfcmjpt mr cent* § i# 68 1'64' 3m 
Silt lo-sa 13.. a 1.54 2.07 2.35 2.14 1.89 (1.78) (2.39) (2.71) (2.47) (2.18) 
9«g 1.43 1.5S 1«85 1.87 1.71 
(1.57) (1.74) (2.04) (2.06) (ItSS) 
8.0 0.83 0.86 0.89 0.31 0.72 
(0.85) (0.88) (0»91) (0.85) C0,,73) 
©laf loaa 23 mm 3.40 (4.43) 
19 #4 3.43 
(4.31) 





Flat ©aadiy !©« le.§ 7.23 
(a.6S) 
11.0 6.25 







• On G'w9tk*'4Tf i IfS® 01 'basis' 
<^%nt)raek®l5«d figures mm on the tjasla of Wm 0 grama of 
aolst seil iis#4# 'The braek#t®ci figures ar®. m tli© basis 
©f 5 gwmm ©f ©T©ii-<Nlry s#ii* 
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On basis of 5 
On basis of 5 
g* dry soil 










0 6 12 18 24 30 
Percentage Holsture In Dry Soil 
Figure 9. Phytase activity of three soils 
of different textures dried to varying 
degrees prior to analysis* 
«!«90» 
fli«. aoil® as@d lad ¥©ry and mmmllj mtim ai-
©roMal populations dm to tli# Qmrgj msterlal sM©d» la 
fi@ld soil« th# supply ©f s*®ttaily a^allabi© energy aeterlal 
will be l«sf tlmn ia tlie pme9&% eaa® sM mrj probably Iti® 
ilmtmtlQUBttiOf't 4a# to sterag#,^ will mt b® 
so gj»eat* I©¥«r*611#less tMs© fiMlags ahm tlmt tb© MetJaot 
of. 4et#»iaiag gliyfea#© mtiwitf ia &m of limited appll©a»' 
ti©ii* l.ii®ii' eoatparijag %h.<$ &S &St£mmnt soil 
a«^l©s feeir preirXoai b4it;ot'l#s mast M .takea iatio ae©©aiat» 
fh© ae-^M is ©f fip#atest" fslttS in 0.^»farafeiv® work iiwolirlog 
mm soil# ffc© r©§altf als®. shm %im% oi»© a s©il l»@ b©$» 
saiaplsd, fcb© d#t®i?»ii*t,ioa M phy%mm activity shotaW tws 
iitad® ai qmiekly aa potsllsl# aiMl tli# sell 'Sheail^  fe® tondlet 
ai li1s%l© fti p»sibl© eons is teat with ©totaining a represent-
ativ« »a»pl©• 
Tto d#er®ase lo aetivi'fejr as t r«amlt «xC ds?yiiig amy M 
eaased by ^emtm&tlon ©f .tlie eagya# €m to aeliydrafcion* 
It ffiay alao b® dne..^® iiier©as#d- a48»ptloa by sail oelloldi 
fesa.lt.i'stg fmm %!»• .mop# iafeiaftt® <s®at;aet of tti® ©agyiaO' wife 
ttieee eollolda at tk© aoisfew® ia pregr®i.siv©lf reduetd# 
Piguf# 9 amppQ'Pts this s®©oiii: I'lxii© tli® 
ciirvss ay# tmr £mm e0a l^.©t®j|. mej sla©w »tiBllsi»lt;i®s to 
i,asor^ptloa ls©tli#ws,. ©Sf®el&lly la tli® eas© of th® ©lay 











w © ® %4 
® « 





































































































































































































































































•P . ^ 
•&  ^» -ri 
-9g-
fable SS» fb© aiin©paXizatioa,g fey wlifat teaa of 
ftiftat® ^ospb^Mf Mdsd to eiarloa a lit loan 
as &f fee feed % «aiff©i»©iit ii©ttiOds of adding tto.® 
phj'tmt© aM aitiieas of lM'ttbatl©n» 
f fital' xnorgaSio 
Pliytat# laofgaai© phos phofui Piiytati# 
Ibdsphoms ^©spJi-tpas aMid jai©@|lfaO'TOS 
addedn wlfch phyta.%«. laiffctrallBed# 
afi* mrM , «•-
m Series 1 •* 
o' 0.40 0 
1.02 0.54 0.01 0.13 
2,04 0.54 0.02 0.12 
5.06 0.54 0.05 0.11 
11.74 0.72 0.11 0.21 
25.48 0.84 0.23 0.21 
46.96 1,10 0.46 0.34 
*»• S#l»i@s 2 » 
0 0.54 0- •urn 
2.04 1.12 o.og 0.56 
11.74 1.56 0.11 0.91 
gS.48 1.84 0.23 1.07 
46.96 0.40 lt.g8 
m Sex»l©» 3 
• 0 0.38 0 m 
2*04 0.51 0.02 0.11 
11.74 0.59 0.11 0.10 
33.48 0.80 0.2S 0.10 
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Mg. Fhytate P added 
Figure 10« Mineralization of phytate 
phosphorus added to Clarion silt loam 
with different conditions of phytase 
addition and incubation* 
are mrj stailarp teat art In. sfeitrp «0atmst to tlHafc of 
Ug wli«» til© laiasfalisftttoa *ms eoasMerably greafci'r# 
Th® two f#raer sMvim Mw tht© ©amaon fesfeare that iSie aMsd 
%mjm was ablt fco mte© greater eoattetj witto tb.© soil ttoAn 
It was ill series Bm Thm of the ©ttrres of serim 
1 ani 3 iadieatts that fi@!ifdrafcioa the ®ii«yii© did not 
play ea ifflportsa.t lart in mdming pbytai# ftetlvity. Gm^ 
parisOB l3©tw#©J3. BBrim '2 and series I ant 3 Indieates ttiat 
til© redaetlon in •aetiTitf was dm t© tli© ais6rpti©a of the 
pfaytM© hy tM B i^lm ffe# large aln«ralizatiOa In itrles 2 
probebly tmk pXmm in tb# ittptraatfejat liqaM atoo¥« tht© 
sell aine® •on standing th.# soil floeoulattd and aettlefi oat# 
• lier^blftl A©tl¥ity aM Pliytaie A^tl-riti- S.a S«ll« 
It taas l3®#a shmn mbm® ttiat'plijtas© is pro* 
to§ed wliea energy •»at©riaX is aM&d t© a a oil and tli« alx-
tur® la lii©abal®<?. Altbomfli it wag ec>asid#r©d pratebl® 
that til© Imml ©f ^Is pliftss# aetivltj was related to th© 
leml of &vemXl plijsiologioal a©tl?lt|r ef th® soil 
poptilatloEi th® qtt®iitltatl¥® aatiir© @f this reletlomhip 
waa uiika©wii» 
Th0 everall ©eti^ lty la ©omo^uali' mmBumd hf d©t«r* 
mining tti® ©srlbon fiioxid© pro^aesd hf mleroMal respiration# 
Suehi a.ate maat he interpreted wltlx eaiition ^cwever sine® 
«95« 
cliangsa in carbon clloaclde production can be the result of 
both quailfcativ© and quantitative cliangea in the soil pop-
ttlation, la mixed, cultures tlio Cxttalltative clianges iiias" be 
very S-nipOT'tant, If these points are kept in mind the 
ffleasiireiaent of the eartoon dioxide procMeeci atill appears 
t© be til# "best available mettioci of estimating the overall 
slcro'oial aotivity of the soil# 
Studies isere carried out on the pelatlonslilp between 
tlie araount of carbon diexid© prod.ae©d and tli© level of pliy-
tase acti^ '-ity developed, by isl,;-©d soil floras of different 
overall activity, Simllap detemlmtlons irer© raad© asing 
pure and mixed, cultures of irarious bacteria and i'lmgl* 
In general the metliod used tms as folloi-JS, One 
liimdred g. of Clarion slit Icani of pS 5»8 were placeel in 
500 ml. EJrlenjwjer flasiis and moistened, to varying degrees. 
Various anendiaeiits tmre added and the mixtures were then 
a team-sterilised. After the Sr"lasfcs liad cooled tliejr \vei»© 
inoculated, and placed in a constant temperatupe {28® C) 
i.neiibatiOii cabinet. Do,ring incubation, sterile^ molat,. 
carbon' dioxide-fre© air ma coiitimiomslsr passed ttecugli 
the flasks and then into sodiiari hydroxide tabes \ms-re the 
oarben dioxide waa collected and determined by titration 
in the presence of harimn chloride,- After 70 iioiira ^ inctt~ 
batloii, wlien tim rate of oarboa dioxide production had 
appreciably decreased tlie samples were emptied o«,t and 
mix^d and the phytaae acstivity deterained.. 
Thi*«« s©parat® series w©.r© atmoli-ed# In S®i*le© 
th# inooalant was I ml, of a w&tm extvmt ©f a fresh soil^ . 
til© Bioistope content cf the saaplea was 25 per eent of the 
soil w®i^ t and th® aaeBdmeat was alfslfa radml a<id©a 
in inc-i*ea.alag aaounts ap te B psr ©©at of th© s©il w©l^ t» 
fh@ jiijtase activity wsa determined ©n th« samples m they 
•ease fr® the flasks withoiat any ppetFeateaent# S©i»ies 2 
was th@ aaa© hut tiie saaiples were inoeialated with pore and 
aix«d eiilttires of various fiaagi aM the amendment was 2 
per ©ent of th« aoil weight ©f alfalfa iB#al in all 'Cases. 
The phytaa© aetivifcj was d©temin©d as in Series 1,. In 
Series th® saiaples were inoculated iritii..'/ari©ixa species 
©f bacteria#^ Moistare ©ontent# aaen^enti and tlrae of 
inoobation varied within the series•. Ill were removed 
from til®- ineubation ©abinet ©n th® sa» date* fri©r t© 
the d©t#mlnatloii of the phytai© th«®# .ssapte s wer« psr» 
tialli' 4ri©d by fanning them at rom' teaperatare until tbs 
e©lor «f the soil started to li.^tsn.» 
fh® results, for ^&rlea I are given in Table 26 and 
Plgur# 11 and the results f©r Series 2 ar® given in Table 
S7. Th« eharaeteriatics ©f th© saaples useiS. and tto. re­
sult® f<jr Series 3 ar« given In Table .88. 
pertien of the work was p©rfor»-d with th® advie# 
and asilatan.©® of I>r.» Fran©is 1, Clai%: 
•97. 
fable 26.* Series I.* Garben dloxid# pF©dtte©fi aod plsi-tase 
activity d©vel©f©d bi* a iai3t«€ atieroblal pep-
alatlos diiriog 6 €ajs* Ineubafcioa of Glarien 
silt l&m with, limmmlng Monnfcs ef alfalfa 
asalf 




bg0. ph.y^&te f 
, fflllJ®MllS#<l 
0^ m &*q7 
0- m 0,0g 
0.4 i7t O.M 
0,4 lii oa? 
0.8 m4 0.34 
0,8 xm 0.S4 
u2 33S 0.,41 
1*2 564 O.gf 
l.S 493 0*50 
1,6 450 0*49 
0«O sts oal 
g.»@ sm 0^S4 
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Hg. Carbon Dioxide Produced 
600 
Figure 11. Carbon dioxide production and phytase 
actirity in Clarion silt loam incubated with 
increasing amounts of alfalfa meal. 
fftfel© S7» Series 2# Carbon pm&&m6. and phytas® 
aotivits' developed toy fimgi tuiPing 
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fiistiiFe 0f afew# fmngi 
iA* fioaiasiit) 456 1#©6 
i6a*sfc#i*il® soil om 
%wi»ftg®a -ef S defeemiaatiosi-
fftbl® 28» Series 1* Carbon dioxide prMuced and, phytase activity d®v«lop®d 
by diff«]p«at bacteria during iaetiljatiori of soil v;lth different 
plant lasteriaii!.. 
Organic matter 













last 5 days) 
1 per cent corn 
stover; 31.7 per 
cent moisture 
3. pmw sent .al­
falfa meal.I 20 
' per cent aolstaw 
3l8 s •©.•OS 
IS m ©•14 
10 m oas. 
Id vf5 qmob 
10 400 im 
^Cownt at @nd. of incttbation, 10^ orgsaisas per ©ma 
••XOl-* 
Tlie i»ealilt® glwm la fabl# 36 aM Flgtti*# 11 show 
tliat ©arfeon diexii# productiea ami lewl of phftm® 
mtivltf ar# ilrtttly relattd# If It ean Ij# 
tliat eartooa dioxid® pjpodttetlon. Is an adetaatd meaawe of 
©f®rall aiei^obisl aetivity^ it fdll©we that with Inejpeasiag 
mie^oMul itetlirlty thar#. Is a eowelated inei»«as« ia pSiy-
tag« ftetiflty* In tMs series all th® pljybas® actl-rlty 
wm «jf aie»fei.&l aad it msy b# laferred tlat a 
©J* th.% m&tlvitf ia ft#M sell® !§• siiallarly 
pre&ximd* A saAll |>a-s»t aaj amtm from planfe ^aaterlal added 
to th® s@il ^lit Ml.© mt-ivltf from tMs soiiree will de» 
epiiaBe with tin# i^latlirely talekly* 
It 0siia©t' b© state^if trem tii« tata ©f ttme thrm 
mrim  ^ la general 'baet@i»la ©r fiiagl are tb® main 
ao-iifet ©f pliftas© settvlty in soils* S®i»i©s i aiii 3 
eaimiit; b® ©wiag te the different ©©Mitlona of 
iae«bafci©a and b®#aa»® tto.© Strlea S iampi©s w©-i*« partially 
<l3?i@d b«fei*@ the pbytts# aefclfltits s«re d6t®-mia®d#. 
Biis tryiag aMoabtedly d®©r®s®ed the aetiTitles* erntm 
mer there ar# som© iMi0ati©i» that t^mgi mre gre&ter 
pi»©dmc«rs 0f phftms© attivity tlmn ar# tomet«J»l&» la 
Series ® tlm c^ntaralnated BftQillaa ip# i,a«pl# was dpi©ci 
with Sa© •oMier' i,aapl®s bat activity was mmh h.i0i9T* 
fttugi nay li®ea i?@s|»OBSS.ble it»w> thlt liigb, iralti©« Is 
Bmim i tM saispl# taoettlafctd with. a©a#8t#i»il® soil had 
a disprepO'rtiQsateXy low pliytaa® aefclTlfej- wMcli mmj liav® 
b®@n da» to tlie f-eduetien ©f fimga'l p©pQlatlo» fei-
eOfflpttlBg baet®ria» fkls posslbiiltf is sapportie'd by th.® 
resa.lt® ©f m wli©i»d pbi-tase setlvlty was <l®» 
wlsp#<a in twO' 'aiffertat seiis % imeabatlea at tixfm pi 
Saiapl«s of goo g» ©£ Mmrinu iilt %<&@m ant Slifltsy 
silt loaa Cc hmlmn} wmm with I aM 0#l pmv 
sent of tiagar «i. aitregea# r©sf©etive3.,y.« ' Tkits moista».' 
vm: g5 per mmt ©f tli© drj sell weigbt* 'Om set :was i»-
Qttfettteci for ll dafs# fiif Shelby gampl# ©f this «#t !*€*•• 
mlmS, a saall aaotiat InmMmle • phmphQv'm simm this 
sdil is, ftyf defleitnt ,ia mmilaljle fli©Sf>li0mg# -Amth&r 
89% was inetib&t#A f ©r 2 dayt and m itios^orms wat addstfi 
te tlie Bh&Vbf's&mple:* loettfeatloa'of teeth series was 
,steppea et the ©aas tlmm aad "b©tb \:Wtm then fQr 
pl^tase aotl¥ltj» fto.® i»©salts ar# giwa la fafele g©* 
Except la the • ms®' ftoOi:|Aes?ai wai aat#<l to 
tli« ioil tim %m@l ©f piytuse' aeti^lt^ increased 
a® tis© ptl d«<(Sr®#s®d^* It is maamllj ©OMlclered timt 
®an dmml0-p t# a, graater extent st low pa falas-s tfeaa at 
pH mlaes dm© to TOdiietd terinl, e^p®tltl©a at 'ife# 
pti mlmm% fliia qaalitafeiir# dbaagt i» p0pu1jtti©ii 
ffliy h&m b»»a tii« ©ause of th.® immmBimg matlfitj as 
-xos« 
fsblt fh» pliytase mti'vltf €«f#lop©d fe|- Inewbatioa 
&£ two soilt at different pH valaes and f©3? 
different Itagths of time* 
ISyliS© ae F 
b'&lt iatttWa'ted 
type ig 8 daw iX dmm 
layi©a §%%% 
laaa. S 4.98 4 #30 
6 1,88 2.65 
f 0.87 0,73 
Sbtlbi- iilt 
leaa 5 0*07 4.09 
Ce Horisoa) f 1.10 2.68 
7 0.58 0.83 
•'X04* 
til® pB mm Tli«r« wat ne a?®msoii wbi" 
.aa#ii aiffswn©®® In pH sboald affe#t taat iMitla©a ef 
aiaatiea* k ^ hmk was ®aas ^  nm pM «f the mmplm wh@n 
all tib.® m&gmtB lia4 hm&n sMafi and it was fotiM tMfc me 
^-apaiity ©f th© petasalyw eltrat# was that 
tbe w&lms of tlie rmi&m implts dit »ot mry by ibot© 
Miaa 0'»0.S ©f a fH iiait, • 
fli» pm^ stadl®® indleat© that th© syntliesis 
df ,|^yt«i# is t6 gpeet#® af alefe-oyganlssis» 
Its j>vfa.mtlon hf Arihg&fea©t#y helveioa Is ©sp#eiaily 
Hel.atl¥®ly llttl® Is toofm aljoiat tetfagebB®t#y.« 
It ia a mmhm &t -(701 «amte©lit;lie»o»a flora** 
mrnt is,., those wsatotrs ©f tm at>ll sler®fltfm wMeli mm 
wi^&Xf 4l0ti*ibttt«d in soils femt wlaicto ap,pimr tO' t>@ very 
iiiir$gp6ii»i¥© t© eliaag«» ia ©wir^aaeiat a»d wMehi hme a 
low laetafeolie ratt» If s®H eSaaitieai bt@©a® atteli that 
th® scstlv# mosbarff et tli# sell ilms. ar« gi?®mtly 
daeti in a»M"b®rS|> tli® eeatiaiied fresea®# ©f Ar^refcaetty 
a»d attt«iitii6ii©us ape®i«i wiil prefeably taaixr# a 
©•©atianOas #. if icwjp sapply ©f ^ytas#» 
fli©#© resalti farfcber inaieat© that pfeytas® aetivity 
Is present in all ri®M soils# Moreover,^ tn© 1«TO1 of 
Iti© mtivitf m&f generally %# Mf3a«r at lew#r |il faluas# 
If «a0h is ^9 ©as©# tHeo. it «.|jp©ari likely tMt th0 lack 
0f reipeaa# of plants- to piiytate ^etpherus aM®€ t© field 
milM it nut dm t0 iMuffioiaat fl^tsse 
m fhiml mosffiobfs ii bglh * 
Si© ©f tiiQ p?©e©d4iig wmk imgg®st that thm 
iMelabllitj .©f fell# pbi-tates mther thaa tfa® laek ©f ®n«» 
zjmm if fch® 'iiala fatter wMeb limits t4i6 aiaarallzatloa 
«£ pi^ lsat® ,ph,«^©FW. in tli® soil* limmwm, ttie result®. 
mm jmrelj mggm%lwe aM it was t© esteblisla the 
peint «er® hf appf'epi?it,t« BMp&rtmmtmtloa* 
fll© tkfpotiimlB to b© t©st#d was •fchat tli© inseXii^ llity 
®f the phjtatts la aeld soils Is tb© fmtm wMeh limits 
ib® aineralization ©f pilotst© piimaphGrm* The .laetlaoda of 
«xp©rliaeiifcalls' testiftg this were based up&n 
e©asi4ei?ati©rii. ®i€ flrit mm that the optimm 
mmtim f©i» pbftase a<5tivitf i® at ab-<mt pi 5 while wltli 
la©s*easliig fll values th© aefcivlty Is Qoujsldeimfely reduced* 
fh® at06iia was ttot as the pi ©f tlie soil is 
lolttbllifes" ©f the ^ytat«s b# recltieed ia© t© iti© f©i»» 
aatiOQ ©f Ivm aa4 aluaiaam salts wbieli are.lesa selttbl® 
•tlma th® ©aloitta «alt wMeb predoainates at pH 
vftlme®# fhe tMrt. was that with Im aaoants ©f p%tat© 
aM®d t© seili tiff ©rent pi wlaa«, tiie dlffepene®® la 
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aM@i gbjtat# w®s large it was that th# mimmlii" 
gatiea w©uM ¥e gfeat;#f at ttis lc»#3p pH vslates sin©:®, mx* 
dm tili«s© eeniltionst the ©©n©®atf»ati©ia ©f m© selatjl® 
piytate woald to# werf sliiilsj? in all ismses aafi tli© ©ffeet 
of pi! ©n fcto.# pl^ las# *oal€ be th.& deteralnlng faster* 
l^ tari&ls. aM a&thetast 
In the fiwt experlineiit aasples ©f Marion tilt loam 
w&m sfijtiffeed t© pH vala®s &i ij, 6, aai Flftsr-g# ..ssffi"-"-
plm of ai® toy i©il mmm titrated »itli dlXats lijaro®li|.©2»ie 
a©M ©!• a ©lesy^ i$t;a.rat®d telntiw ©f «.al©i» liydi»©i£ia® * 
Af'feeF staultag im tw© days tii© saaplts wtrt fllt®3?ed|, 
washed witfe a water aM iriei* fb.«' pB falties wei?® 
t h s t t ' W ^ m  t l i e . s * « s a l . t i a i  b o f f t p  m m m  t h e  
aaiottnts of aold m baa© aeeeasary tm giw& lii© deslr«d pH 
mltt0S w©3?# ©stimated infcefpelatlm# Suffioient aaemts 
of' soil w®i:»® tJhdn ad Jut led %q the app*'©|5i»iat® fH values "b^ 
%h.e saB» 
Ftil-tss©. activity was d®v®l«>fed as d@®erlfeM on pag® 
'log* It th© ©M this laeuMtlen 10«*g* iaaples ©f, Mi© 
al»d soils w©i*# wetted iat© t»i}aiie© ffi®cliela# 
bottles# f© ©aeh pH aeries tie.re added ind-reaslng,amount# 
<sf a©di» pl^ tst® ®©latloaa mhltih Md beta pptvlously 
tlt»ted with ij^ ^feosiiXcri© aelA t© ^ "raliiiJ ef 5^ 6^ and 
"109' 
?• Watey was add®d wh.©r# neeaasary t© bring the volume cf 
llqali, to 6 ml. 1q all cas©a» T®n drops of tolae-n© 
w&m added to inhibit baeterlal aetion- anfl the bottles 
wei^ B tb,©n tightly eappe<i., shaken by hand, aal alli^ ed t© 
stand at rocm tma^r&tixm foa? 28 daya.» At the ©M of this 
tlm® inorganic |tiosphia*ixs wa®'detemined by th© sam® 
proe®da3?©« tts«d la th© method fey det®raliiing phytas© 
activity*: 
la the second #s.p®rliM»t fF®sh samples ©f Carriagt©n 
silt Imm C|fi 5#S)* Idina silt Joim S«0)s aM Clarion 
silt loaaj, Cjtfl '7»5^,tateii froa a eat fior ® grawl roaci) 
were tisefl* !ai©r# was a© d©¥elopa®at ©f phytase aetivity 
by Incttbatioia.# fdn-g» samples ©f th©' soils w©r® weljghed 
into series of lrl#waeyer flmM* Immmlng anounts of 
sodtoBi phytat® solutions whloh had ^e i^oualy b#en ti­
trated t» pH S and 7 were a€d©d tt> th© series» In th© caa® 
c£ th® Clarioa sell th© liiytat© catised a slight flrop in 
1® whieh TOs aeceriiiigly ©drroeted with dilute aoaim 
iJO^firoxi#®!.^ Water waa adtfed •te.briag th® final of 
liquid add#d t© gO al* After th© aMitlon ©f 0,S al# of 
t©la.©R© the flastai wmrm stop5«r#d aM sll«®d to stand at 
T^s^cm fcejapSFatttr® for 3 daya, The, lacr«as© in , Inorganie 
pfa«phCHPtts w&# ddt«rtti»®d as before* 
For the thif^ axperiiaent thr©e s«ples ©f fresh 
0.arriftgt©n silt l©aa were tis©d# <5ne staple ©ame frcm an 
iiallaed pldt and a pll -ef 4*95* fh,® ettoer two samples 
eima frcra whleh laad 2»5 arid'lOtS tem 
of liiai sM bad # Talmt® 6#4 and 6t25 i«sp#etl¥aly#. 
All tpeatmente ef'tliti® ®aapl©s mm m la'tJie seeoaa «"• 
gerimeat ®»«pt th© # df tb© iocabated mixtrntm wag 
•ssiiitaiMfi at ttt© mtmml pB <sf' a'©ils hj -ttit additim 
©f ailttt© aeM« Miitieo, #f aeia wai ammmwy aim® tM 
phj-fcttte soltiti« used was Rfe pH-?* 
Iii fch# f©ttrtti ®xp©,riis©Bt ttit ^-iiaiadfr eaP 'iti# samples 
of til# lai»i©a silt lasii mdj»at;#d t© pi vain®® of 5 aM 7 
1» tbe firifc ©zperiaeat w®Ft ttsM* T©ii,»»g» saaples were 
»#l^ e€ iiite Erieiiae|-®F •flma.tes 
aiaomats ©f iedium' j^ ytat© selutions # -mis© at pH S aoi. 7* 
Si© ir©lijai©f ©f «€€«€ IlQttlfig wer© lasA© t© 14 al# %& all 
esi«s and aftei" 0$5 al*' ®f had, 'bdea aM@4 the 
flasks WW# 'pla©@d la th# «fi"lg©i»:at©f» '4ft» 5 aajra tli«( 
'flasks w®r© mmmrndti^ m tbi pefrlgerafcdri 4 ml.». a pby» 
braa*®* w#'!-® aad©€ t© on© ie.ri®s aad 
%h6 esbi»act was prepared mm&Mimg t© the f ©lifting pf©* 
0©a»i3ce# tiheat bMa mad watef {lt§) mr<t. sMtoeii £m I 
hour* vhe liquid wai squeezed cut through, @l©tb smd 
<aebrla was reaowd by oentrifttgatlen# Aaiasfiiitta 
sulfate was added t© tiia ©«ritrif!if;ate until the selution 
was saturated. ?h© yesiiltaat precipitate was is«nfci»ifiige^d 
d«3vn and then fufpended in wat®y and dlalysed f er 12 h^wm 
mins a disking bag* 'fbe remaining preelpltat® was fil» 
tered. off and filsearded, and tiae .aroaonlum saXfatoa pre* 
©Ipltatlon and d.lals'sls was repeat®^ wltia flltmts* 
Tlie final filtrate isas pal© brown imd had a MlgM pliytase 
••Ill** 
4' lal# of water vmre to fche fue flmkM w©r@ 
then stoppered and 'allOTred feo stand at roea temp©ratur# for 
B d&^Sj. daTiag whieh tliae tiity w®i»© sliaken daily# At th© 
©M of lmttbatl©n iaorganie fshos^eras was detemlned m 
heiom* . 
Rmults aafi ai8-ettsa.ioa» 
fli€_^®giilts for tlie fiw$t0. $9eoa^f tMrd^ md fourth 
expeylmeati ar© glfen. in Tabids' 30, Sl» $2,. aad S5 and In 
Figu.F#s 12| ISg Mg and IS ms'pmtlvelf^ ImlMed &m fe® 
ptoyfcas© aetivltifti of tli© sioils sad tlit pittase extract 
«8ea» 'Biea© d;@t@»inati©M W0» mM at the beglnnlag ©f 
#aela laeubation, 
fhe €isp®i»ia®at® gtaeralli' failed to give results tMt 
o^0aflm#d ttie hffetlieals m that ooqM 'b«' IntS'^ pi-et'ed 
wltii airf eertalatf at all# IH'Oaly tli© aeeoaa expeFimemtj,. 
tmsh. S'Sapl®! €tf dlff®»afe aellt w«r® »#d (Pigmrd 
13) $ was the ®xpeet®d typ® ©f 0ai»¥« ©btallied aoi Mr# th& 
fh® mrnmlm salfat© pi»@olfitatl©a ©f tM phi-tas® ii aacli 
sup©i'l«»' t© tirie aleehol preelpltatioa used pr«i/lously# 
GmapB.wiBoxk of th® tw© lattheds abow«d that wben the BmmGuivm 
sulfat« was tla© aotivftj- wai about tea tiws that oto« 
tB.im& ^ imn aleehel was med waQ&ip eompsrabl© eoMifcl©aS'« 
Dlalfsla dee® 'aot redac© .the aetivlty* Mfiiticnal advan­
tages of thB ^mmnt mth.^& are ti»t the ©ngymt is la a©lm-*-
tloa father thaa as a sasp©M#a. solid aad tlmt after dialysis 
taier© is practl^ alls* no Inorgsale phos phofms pi?«e©nt is li® 
»©lyitloii# 
faM@ 30# MinefaXiuatim Qt pliytatd fiicuplioras lrMsttbafc#d 






imtmk oH iralii©s,» 
3" S i m 7 
I 0,01 0.04 •0i,001 
2 0.05 0.07 oat • 
4 0,3g 0.29 o»ia 
6 0.62 0.46 O..SS 
8 1.01 0.76 0.63 
m 1 *41 1.13 0.94 
m 2.21 1,6S 1.33 
u 3.31 2.8g 2.39 
m 5.66 5.61 4.20 
56 7»49 6.46 4.02 
48 8,8g 7.21 4.01 
%lij%as® aetivity la ©riginal soil la mgf ©f phytat© plios-
phdjPM mineralized was 4%S0, S«66j, aiid '0«7g la saapl®! at 
pfl §» 6|, and 7 respBetivolf 
»1X3-
Table 31 • rJinerallzatloii of piiytat© j^ oaplaorus Incubated 










silt loam. 4 0.018 





loam 4 0.008 





lOSKl 4 0.023 




Pl\ytase actixrlty in original soil in mg, of pfisrtate |: i^os-
plicrm mineralized was 0,36, 0,-18 and 0,13 In the Carrlng-
ton^, iMlna# and Clarion soils respectively. 
Table S2» Mineralizatlea of piaytate phoafiaoruf iaeubated 




Piiytat® ^©ipSes^ai' Hilaei*aii2M 
At iBdteatei ol mlaes. ».e** 
•tfi 4*ii oB B»4 1m 6.25 
4 0»02 0,02 0.01 
8 0,06 0.03 om 
12 0,11 0,09 0.,10 
u oas 0,20 0*16 
20 0.31 0,27 0,20 
aeti¥lt§f ta mlgiiml sell la ag* ©f pliirfeat© plios* 
phorue inio©i»ialis#d wm 6,20, 0#14* and '0*22 in sampl@s cf 
pH 4»95, 5#4||. aM, #«g§ p®spe©tlv#:lj« 
m »-• 1-* 
O O O O O Q O O O  
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Phytate P Added 
Figure 12* Mineralization of phytate 
phosphorus incubated with Marion silt 




















silt loam < i 
i 
/ /Edina silt • 
Clarion 
>.^silt loam 
- •  
4 8 12 16 
Mg. Fhytate F Added 
20 
Figiire 13. Hineralization of phytate 
phosphorus incubated with three different 
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Mg. Phytate P Added 
20 
I'igure 14. Mineralization of phytate 
phosphorus incuhated vith limed and un-






Ho phytase added,pH 5 •-















0 4 8 12 16 20 24 
Mg« Phytate P Added 
Figure 15. Mineralization of phytate phosphorus 
incubated with Marion silt loam with and 
without added wheat bran phytase# 
•ISO'" 
ai«e c«fowiid«€ with, soil tjp®» 
km. ©xpepimsatal difficultf &mmQn to the flrat tlire© 
«xp®fl»i.eB.ts, was tliat the pfei'tas© waa already ia tfe® soil 
wli®n. fell# phyfeafee was ftxatlea of phtMpbafc# 
aad ph,ytat® the sell it ft©fc instaataneeas and tmam 
.for s«a6 tMe daring the ineiibaticn felie phytss© was ©per* 
ating in a tystea wMm th© fmll seltibfllty 41ffemm®B 
mm not dewleped# Undar stiela eeudifcloai tiie aotivlt^-
©f tiss enEime protjsblsr plmjs mjef pmt la deteraining 
th© rat® of mimrmliz&tio&« .WiWi m& posalbla txceptloa 
&i' the ©Isfioa'»®il of th« Sfeend expsrimat^ the.restilts 
ihew til© geaeml d©p©ad©ae® ©f the al»rsligation. ©a tb« 
effective 1®toI of ph.jtme mttvltj.. 
In the fomiptb. ®xp#ria©iit aa atteiipt was mwie to 
Gf © this •?&© sells 1«€ werj Im initial phjtas® 
a0tiviti«f aM tli© storage of samples afttr tto.e phy* 
tat© Imd b©©a^ added, was designed tc allow appracia'bl© 
fixatlOQ %o mcm^^ was added and th® storage was 
in the ip©frig©yst©r s© ai to tiiliibit nm iiiei»©b£al d^^elop^ 
mn.% aM llait th.© ©ff®et of tlie pliytast already freasnt# 
Bi© phytas® addtd liai. aa m mmsure& in selation#-
greatly exceeding tliat fouad as y®t in 6.ny soil* Deapit© 
taa#s© TO.firi©M#ats th® ®xp©i*ia©at did aot giv# tb.© ©xpeottd 
i»©sQlt# mlng. to an im&tm* It will b© not®d 
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tlist aQE»e than li lag# ctf ph^'tafc# pliespli©yii® f#©re aM#fi 
tJbe-alaemiisatilGii was gm&t&ie st pM *f thm at pll 5 daepit© 
th© pfeseaee ef mmh seXatojl© fhytat© »& mil ai greater 
pii^ -tas# aeti¥ity at^ pH S than at pH ?» fhis beliavlottr 
fttggests ttat th.® a©sotlv-atl» of th© Bnzjjm fey tlie soil 
was smela greater •&% the Iwsr fit fhls ©xplsnatloa 
mn aeco'imt for %he relatlv'® positleni «f ttlie tw© taifws 
mer mmt cxf lengths . With small ^moaafci ef phy* 
tat# aMed|i' the fJiytate was n©t wepkiag at full capacity 
la ©ast aud i«t©' of aluerallzatien wa® prlmarl'ly 
ci®t#^Eilii©<S "by ths  ^©ffeist ©a tfet pbytaa®# As the aiaoimt 
of phjtat# iotgreai®#, the enzfme eapseity was sppi»oaehed 
and was i»eaeli®d first In, tla@ pH S serl«a «la® t© tha great©? 
deaetlTOtiea rf the ©neya® bf the soli*' *itli tii© pli ? 
s®pi@a this' enzfam wai not 3P®aeli®d fe«es«.a© of tia© 
g3t»#atei' aittoiirits €»f ®.etlif© |ftiyiaa# :p®iia.ljtii5ag aaS tiitts witli 
til® Img^t «a«Miits cC th© phytat© thm alnsraliisatleii 
was gipestar at pi 7 tiian at^  fH i# 
It is smn tMt th© pH aay affeofe th« iolubiliti' of 
til® phjtat© aM#d to 0©ll|,. til® d#gjp#© ©f laaeti^ ation ©f 
gfaytai# the '©©lljana' acftivit|r ©f th# f'tminiag p'toy* 
fca®'«,# Sttoii a eoap,X«x systeai is rerj dlfXiealt t© control 
and' it ia eensidSBi^  tliat tfa# approaeli t© the problea 
la the MQ&tim i® a#t sttltabl# reaten of tM# 
ofMplexlty. 
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It ia ®Tld®at the €ata mprntrnd in ttiis section 
tihat th.® aaioajat ef phftmue aa/turally present in mil say-
be saffieieat to miaerallg# a felatively las*ge amount cC 
ph.ytat® pli©ipJii»rttS vhm fefe© e©ac®at?stlm ©f soluble jplj^ tate 
phes^ersti i« M.gli# Hwe"i?©i»t. ia the ®3qp®s»iffl©ats wlisr® fee 
large- aaemt ©f ai»©rmlii!-atl©a'^ o-arr#  ^ tb© qaaatity of 
pfeytafc© fhospliWtt® la tM syftea wm im in ©»®si 
of tfeat present la sells# lad a'^ oaparatole per-
-eenfca  ^ «i»rall2i.fcloii of soil pliytat® p-!ioa|Ai,©]p«s •been 
®.©ci»pli-«lied -in th,© saai# latwwl of tlm# tM- m-eunt of 
inofg&Bie: wottl-A to® t-oo s'm&Il te pewit 
aeearate  ^ Im a series -©f ©xperimenfcs-' 0«fi» 
dii©te4 t© felios-e »pwt-@d i& tMs station bat 
diffeplag- itt that a--©ll'Wms lw3ubftt#d with inereasing 
meaata #f itoytaie, tbert wai a© i!i®asttrftt>l@ inertas© ia 
phesphefaa alnsralle&tioa frm added pl^ taB®# It Is thuis 
i-tlli' imetFtsla whetise.? th# .sGlttbll.itj ©f playtat® ©3? th© 
X®¥'®1 of «mjm in tM soil is. tM® deeldlag factor in tti® 
st&bili»iition of |fa|-fcat®0 In ttis s-©il* 
&©t®»imtl©ii of Phytate fhmphmm In Soil 
flie pi*©Tl©ttf ^mimorallgftti©!! experiments all ia¥©l"?ed 
tet® addition t£ • & soluble i&ytat# t© sell anfi i±ie 
d©teminati-on ©f tlie ®ff®et 0f incubation ©n tlie added 
-1.23-
plios phoras• This Sawolves irorking uritla a system 
different frcsa that aeraally found In sell, where the soil 
.^ytates may "b© protected from engyamtic attack, 'lli© 
study of the rflinerallz-afclon of tlie natural soil ftiytin In 
sittt should thus approac-li laore closely to the natural 
eonrlitlons, 
Th© Bethofl of f0ll'0i.?liig phyfeat© niirieralization hj 
ineasiirluB th© ineress© in. Inorganle phosphorus lias the 
inlierent vjealcness tiist it does not take Into aoeoimt tiie 
possible resynthesls of tli© lalnerallzed pliospliopus Into, 
new organic compouMa. For this reason It mm considered 
desirable to measure tiie piiytln ph-osphoms In tiie soil 
direetlj. 'ill© metliods that were hitherto .available vmre 
all of a tentative nature and liad aot beea critically-
evaluated. Acoordlngly, the development of a nefi method 
was uiicleptaken» 
De¥elopa©n,t of raetliod» 
A review of the literatiir© showed that the follovrlng 
findiD4ls  i a i | ? J i , t  b ©  u a e d  s a  " b a a e s  f o r  t h e  m e t l i o d *  ' r i r j . e  f i r s t  
was that of "rensliall and Dyer (72), who found that soil 
organic m-atter could b© destroyed "by smlum hypobroalt© 
oxidation under oondltlons ?.4ilcli did not destroy phytln.-
Bower (II) confirmed this obsertmtlon and also found that 
under these conditions yeast nucleic acid tms appreciably 
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B©ir®ip«.® flajf'tat© ant niielei® iicld fraetioa® ©f 
tii# 0©il crgsiilf phoipbeftis «e» stablt to about saa® 
©ste»t aa were febeir autMntie e©aat©rj>ayts» secenfl 
finaiiig wm that of Bmm ClD# wM phjtin from 
jmst aatlele aeld "by th© pre-eifltafeioia of the tommv m 
th® ealolttffl ialt aMejp alkaline eonditloas# H© applied 
this Me.tii0d to soil organit ^©tpliOTttS and got an appareatly 
©ffeotlve sepsfRtiea# Th& third p©lat ef Interest wat tb.® 
mttliM of liettb&0  ^ ani Stadlei* (31) f©3? the detewlmtioa 
•©f phytlii# fh@j wtr# the l'i3?st t© mae fewie ©hloyid© ia 
a relatively itreag aeid. medlim as a 0p«©ifia preelpitanfe 
for phftln* 
lo ®xt©BSi¥® lji¥®«tigati©BS '©f setheda of ©xtraetloa 
trm tib.© toll wBre iHidei?tak#a» irerahftll aM Dyes? (71) 
fGnat ttiat if th® pFelimiaai»j seii waslilag was den©' with 
hjdF©0lil©i»i© a©ld iig t© 4 I th©i«e was tm imrmm® 
in mlaeraiigation of the crgaale phosphtrat 'dm to the In-
0x»eas0 In mM strtagfi^ # Bm%T {101 digested his aoils 
with 0*5 1 sMima hydroxide f©r 4 hourt at 85 to 90® G» 
fhda® w©i»k®PB all fouM that the affiomat rf organic phos» 
phortts ©xtractsd by the preliniaary aoid washing was 
S'Bmll' aM seiaeitt exceed®  ^ 10 p%r eent of the total ©•rganio 
phospboymi* 
fh« wtaied fl«l©ot©d was to wash th® toil with 1 I 
hy€r'0®hl0rlc aeld •antil th© filtrate was free of ealcium 
aM then to digest ttie spll witaa 0»i M sMluai hydroxld# 
f«y- S howi mt 80 t© 90® 0., mfiag a soil to sodim ligr-
seintlott rati© ©f IslO# ftily tt© sodios bydjfoxld® 
extra©t waa me& In tM wmk* 
flie ©sstBtlal profelA vm t© separate the pliytatts 
fTm til© ©tber wgaule 0©mp©ttMs wMeb' phosphorus 
•and wfeieh ar® filaasifi©d as- aiaelei^  acidst ftBi itils required 
tSie rsffio-val of the soil ©pgani© aatteie 'with no loss of 
fbyfcates in tli© process» Hypofei»«iit© oxldmtlon appaapsd 
t© ©ff©3? a m#a.M «f' aee.«plisMag tliis ©bjeetive, asp©-
eimllj if stsblXlfcy of tli© |4iytste® wer# iacr®a8<@d by 
asking ttieai fMs selaes® was tea ted m desoritJtd 
Known mm&%& '©i* so&iisaa pl3yfcat®> sedlwm pliytat© 
der i^at lTts &M jmst  aaele ie aeld wm® aM®d to XO mi, 
impXet &£ B. BGAim hfdronid  ^ extrmt ©f soil# 0»© iii&-
drM Ml# of i # @stofat«d sdltttion of ealelott hy» 
^mid® w@m mM0d t© pi?eeipttat© tlie soil aftt 
tb© aMed pliytafcts and pkyfcat© d@rl¥atlv«f, Foptj laX# 
"fercmin© water'wor© then addei aM th0 ssaaples were dig©st®d 
for 8 boars at 80 t© fO® C* At the ©nfl  ^ tiiiB tiae 
aixtuMs ii®» a ol&ar goM@a colm and Qontalaed velumlnoua 
whit® Thme ppmtpit&t0s fmre filtered off, 
wmMbed with mlclim bjdrmMe aolntidn itM analyzed for 
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extraet trm ©a© mil aM found tMt in tli®- ?aage fraa pE 
i t<J pH g was Bcs appi»©<?lablt eiiang© la the p©re©.nta,g® 
of tb© total orgaiii© pliesplacirtts casing into tii® filtrat®# 
Te ®®e wlisth-w til® aeifi*pip#eipitetlea eottld b© astd 
t© advantage ln'tiie present wo^k# .the tffeet ef was 
Investigated mew a wider rang© febsn ttot eia,pJ.o|^©d by 
Statsford C64l* fwentfflve ml# ©f stt'0#S I sMltM. by*-
i^^oxide ©xtraot of lasestine silt l,«.a ,w©r# pipetted iat© 
twd series ©f btators* fe one series, a .kn»a aaoimt (Sf 
aoilisffl ^lytate was itdded# fte fH ¥ftla#8 of heth serle® 
were adj'^ ttsted mev the i^ tage ivm t# pH g»5 witb 
lai'droolilorl© aolt« fli© smiiples «#ip© tfeea warned te 
f.lo<}#ttlat« t3a« ©rgsai© wHisli was eentrifagetl off 
and' waslied wltb. 10 ml# ®f hot -OtOS I hyd.r0e.l1l.eri0 aeld# 
fb# • waahlngS «©r© aMM t© tli© filtrat®,- wMeli was then 
mad® fc© wlaae 'and' tm* OTQmi& phmpUorm* Th© 
results are -giTOtt ia fabl#a S4 anfi SS ani ia Figw© 16# 
fM«s« results shew tbat as tlx# pi was lowered tlier® 
was a consistent aa'd progrtisiv® Increase Ik tli© aaotiat 
of phosialaoms' feJaafc i*samin®.d in tti# flltrafc©.# Tliia mount 
was at e a®ar pcssltel© maElaua 0«1* fo If 
slalXmi' Mgh i*e©0¥®ria@ ia tb© nitrate o.ould 'b© ©"btainea 
in til© eas« ©f-otber s©il«» tti# iodiiaa hydroiclfie ©xtrmet® 
of .several soils w#.y© tiaillayly treated at fH 0,1#.'. It was 
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Figiire 16. Soil organic phosphorus and added 
phytate phosphorus in the filtrate after 
removal of organic natter in an alkali 
extract of Muscatine silt loam by acid 
precipitation at different pH values. 
yemining ia tb.® filtrate wera 9S|, 38, @l and 94 for sam^-
piea 'Of Sarringtm silt Icjw,, Fajette illl; Xcftia,, M&mimll 
silf l©tai, aM fama silt losm, r®sp«etlv©l|^ * Tla®sa re-
salts are eeapa '^bi# to tlaat foarai wltli &© samples 
Mmmtlm silt lemia* 
flie fast tlmt i^© ^ee©¥©ip|' ©f Wi& added itiftat© liios-
phor-w was •eoaplet© at pH 0*1 suLggests tamt Si© iDil 
©Fgaaiis ptiofplioraa ressialag witli fcli© preelpltated ©rganlLo 
imttei* ms not of pto t^ta fmut,. This point was eli©ok®<i by 
dissolving s-lmowtt amount ©f th.® p»eeipitmted. ©rganie 
laatfcei* In SO al# g£ ©•S I sodlimi hfdruKia®, ataing 0»5 
al# ef liquid bs»«aia«ji &bA lieafeing th# aixtmp© ©n tia® 
sbtaiB At Qi© s^affis tin© smplm ©f tia© 
saa® ©•pgsiil® aatt#r te.wMeti a to-own aiotm-t ©f sMloia' 
liiy t^at® toad Mea a4d0d was tr#afe@fi ia th© smm' stmimep-* 
A,fe til# end of 3 li©ui»s* lieatiag ©alei-» ,li5^droi:id-© was 
a<l4®d and tli© retalting preeipltat© waa efintrlfageci down.# 
*a®h,©a with ealoiaa laj^ oxid® and saal|rs#a Sm crgaaie 
ptioipheptti • II wai fouo  ^ tliat only'4 f« ©eat of tiie sell 
©rgaaio plietplioi'tts wm mQovmed wh&pms reeoTOi^ ' of 
tsli© 6d€®€ pbytata |b©ipii03?tts wa-s 86 p@i» 0«nt# It wat con-
olttdod tliat 8u.©h a widL® (JlXfejceao© l3@1?w#@n tii© i?eooverl#s 
oi feh© s©il ftt-ganle ph«i>iplie«3 asd of thB phytat® plxosptiwwa-
iMleattd tIaalJ if there mm mj in tli« ©rganie 
matter pre-eipitat© Ifc mm a negliglbl# amount# fb® peaoTal 
©f aost of tbe irganio hf aeid pP'eolpitatlon at a 
pi ^ 0-»l wm theFsfw® •eoiiaid®r«d fcs be a tatlafaetorj 
metlaod f«r tli© purpose ef aeparatiag pfas^tafc# ^ini^iOFas 
from tb« balk ©f tb® ©ygaiilc 
Tik&m results 0(qin.t3?aa.iot tiae "f Indingt #f Isetii Bowei" 
mA Sta«for4 rteeMeci ab©v@|, Ml; a© explaastioa ef tti@ 
0otttfaaioti©n ema fee gl¥©ti» I posaitjl® rtasm tor thm 
ohangs la the amcaat; of play tat© itiesphoms tliat reimined 
In til© fiitrat© m ttm pB was ia' pj?ovid#d bj- th« 
wen»k of •Pentaia® #t al* (23) ©n tb# extraotim of •m*g&ni& j,/ 
»itf©g©ii sM fhytin from s©yfe©&a aM p@aaat a©al®. lla©  ^
f©tta<l tlmt tti© #a«# ©f. extMeti®n of aiaterlali 
<l®peM6d m til# |tfl #f tlx# sjsttB# *01# 0 of mlnlmma. 
@Et»oti©a ©f tlie pbytla was tottwteo 5 aM 4 wMl® foi« 
nitregen It was ratlier As^'tk® pH ms oliangta in 
dlrsetidn frm tills mm&i th& aaetmt of both ni-
tr-ogea aM #^ ti»aQt#d. inereased eoasi<l©-i?at>ly* IMS 
bthavier was ®xplaiii®a pogtuX&ting %lm exiit©no© f3f a 
o£ smsliiw stability tti©  ^
TOiig# apprejciBsteli- 5 t© 4# A sialic phftate-seil pr©» 
t©inM®eiis iifit«rial Qomplm m&f b® Wm .i»emi©a "Aj the 
aaoaat ©f added fftiftate pi©s^ i©i»tts that reaalosfl la tli« 
filtrat# witli tli© pH» fb# lelaMiStf mwe f©i» 
th.« aMM pliytate sboto in E'lgay® 16 is very similar t© 
that gifen by Fentala© #t al»^ C23I*-
Calottlationg ef tlit asctmt of pliytat© j^ ©iplioi»us tlmt 
could "m ®xp«ofee€ in tb.® flltrat® a.fte.r tfe.® ergiaie rfiatt#i» 
had t»©ii »a©¥0d, siiowefi tlist f#itli. a soil to si^ lm hy* 
S0ltiti©a ratio ef 3. t© 10,- abent 50 si« ©r sof© of 
tb© wo-aM rsqaiF^d# It vm@ fi«sir#d to i»®due© 
tMs ¥oXws® t© faellitat© haadliag sM t4i@ ^©st t© 
4o thii a|3p#ii»d b# tia® preelpitatioa of th# pliyfcafe® 
• An iron preelpltatlon under' aeJ-d eondltieaa 
was ©onald®»4 preferabl© to tb.© ppceipitstioa ia 
m ©Ikalia© aedlmsif sine® tim s#luMlity studies M€ cieia-
Qiist^ atsd tii« gip#at lasoXiilJility of b©tti f«wi© plj^ rtate 
anfi ferrl© pliytat® i.©x*ifat;i'r«f« Parthemoi'®, it was 
tlmt whea tli© filtrate fraa th® ortaaie iiatt©? separation 
wai ami© alMIiii©|p ©f tiie i«*i.iiiag • wgs&le .mstter 
wag fr®elpltat«d#' 
Earlei" CX9) p»eiplt6t®d piiftln witli fewie chlorM® 
in a ^diim oentsialag 4 |s# '^ e#at ©f sodium aalfat# and 
0*6 p@,i? e#mt ®f f^ eo la^dreetilos-ie aeid# A pi»©liittina2  ^• 
test mmi&i.' %%$.% tb# pii of tMs sfstea was 1#7 to ItS# • "Hli 
setihoS  ^ sligjitly-aediflea#, was adopted aad all subaeqaeafc 
prwlpltatioM w&m carried out'at pH 1*7 to XtS a® 
d®t6mln©a witli a gXma eleotrod©# As an initial oheok 
of tM metbei, determiimtiejas of isiown aso'siats of a odium 
pi^ tat© aat ®Mlaa ^aytst# derlmtiws w®i*e mad®« fbi 
known ,solmtl©K» w©r© pifett»d Int©-50'^ ml# etatrlfug® 
•I.S4* 
tubes f©llew©d fef 2#S ml» of a aoliitlon t€ ferrle ehlo-
ride 0 mi talking ab©ut 1*3 mg# ©f iron per al. Thea 12 
ml. ©f a 10 per eent solution ©f soai«a salfata wtr# BM®d 
md the fH wai adjmstea with dllut© hydroehlerie acid# 
The ¥o|-«ai$ %ma mM to SO ml. i» til eases# Tlie pr®-
eipitat# which, appeared was flee<sttlafc«ci toy h®atlag th© 
tttbe in til®'water bath for 15 Klmtes* fhe pytclpitat© 
was tiien centrlf ogad flown and the aiip«i*nataat liquid was 
ileeaat®d off. A. littl® dilat® seSlw lifteasid# was addaS* 
•mbBmupon tli€( preelpltate p«adilj disaol^ wd, givliag a 
elear# bi*o»ii~cs.©ioa?#d solntlm* Tkm iolmttoa wm amd# to 
mlm» md t3»-e»».gaiilo pliesfboms was determined,. 131® 
results ftr® .glwa ia Ta%l© 50..# 
m* fh.® d#%©3?alimtt©n af ptijtat© aM pbytat# 
deri'mttm pliospberus by iron precipitation, 
pb©i phofus 0rganl o ^ pli©i pHorus 
addM ,^ a#ft8us»#d 
Mateyifti »&»'• ''Pey @ent^  
S©(ii.iia phytat# 0#650 Oi,0S6 98 
0.650 0#@5g lOX 
Sedluffi ph|^ tfi.t« 0,602 0*605 XOO 
4©riiratiir©S ' 0»602 0#60S ICX) 
I'll© reaalts Miim tbat tJaa pro'elp-itatioa mm qaantlta* 
tiv© -mdw th.® o©ni,ltlo.as used.* kcGOTd.in^j  ^ iJi© sans® p»» 
cddtti»© was ttsed wltli'tli© filtrate of ttie iijdpoxH# 
soil .«xtraet tr&m ••Alch-^e raajor portlen ©f tiae mg&nie 
mmMw Md been mmemd'hj asM preelpltation'"at pH 0»l# 
Fiftfffll* 0a®pl®@ of til© iodias hydPoxM® #s:ti«efc ir©x*® 
uLiad aad .known mmmtB of sofiias ibjtats fmre added t© 
•oa© strict.#, fto.© final ^olaw- aftew tb© mmgentB and 
washings lm.ii mm &me& was mhm% 80 i&M aecoi'fiiiig.iy 
3#g g» of solid ®eSlam sulfate were iisea* -©a plmlng tl3« 
fcutje# ia til# wat«i» 'Mtii s 'brwa fl.oeciil.ftiit ^eeipita't^  
qiaicldy ap^©3?«d wli#i»e tlie besii added but 
wltii fclie extmot alei» tliis pwipltste mlf afp0ar«a 
sXowlS'* Tim c©ntrlfttg#<i precipitate vm 41s®clw^d. In a 
few si# of 111 suBontuE liydpexlte ia pi»ef©3r©iie© fe© aoaioa 
Ia|'di?oxifi0 slae® ttis iattap •o©ntaiia6d ® iittl® iTOrganJe 
phmpixQma  ^ ®ae results given la falsi© 37# 
111© results shm tiiat them was full reeowry ©f to®, 
liaj-tat© jiiospjb.oi'ia .aM that only about 50 per ceat of th® 
soil ergenie was preeipitated, Hwewr tli® 
pr-eoipitat® eo»taiii.®4 #xtrsn«otts orgaaie aafcter# fla« 
m&Gml th® ©xe«»s orgi&aie. mattsf was aaccmplishtd toi" 
sodium JaypefcrwAit# ©xidfitieii* fli© pf©©ipitat®8 wer® 
diasolveol la 15 ml* of apps».02Eiaat«ly 1 H soiaium Jaydrcxld© 
aad 0.2 ml*  ^liqald Wmitm was sMsd.# fh© tob«i.s 
ttien plae#.d .la tb© wafcer Mtli a,ad laeated to tli® bolli.ag 
point ttiitil the iaixttti?®s were a elear, goM®n oolw aM' 
T'abl© Sf# ffe® iron preelplfcatlea M mil ©Fgauie phos-  ^
piwmi sad sfided piiftafet phcjaplitni,® fip«a 6 
8•©II 6xt»©1;#. 
flajtat® Organic 
phosphorus phosphorus Phytate pheaphOipas 
added J, memm?edf 










%lie total ©rgftaie f in the 03?igiiisl ©xtr&et was about 0»6 
.®g-» 
iiitetmotleii using the STWsge figui*© for the ©xtraet 
•aloiwi 
imrlq wa® well fl<je.oiilat©d» aftmv 
the. tttfets wer# eo©l©€ mmentrnted "b^drmhlmiQ wat sdd®€ 
ttiittl tl» eolea? ©f free bfceis® appeared* fhia color.was 
tl'i#ii dLlieharged, bj aMing a selatim ©f a ©dim smlfit©-# • 
llae 2?-©®ultlag selutlca was colmlma a»a eXea.'i*# To s#« if 
Qi©i?@ Imd l»eE aaf ^©empositien ©f tiae sided phyfeat© 
ttls trtstaaeat tlie ©rganie piie-s^oi?i» was again detemimd 
bj iroa preeipltatioii# fli® r«sttlts ai?# glwa la Table SSt 
fstil© 58# The if on pr#etpifea%l©a ©f sell ©rgaislo phos­
phorus and a4«i#i. plaffcatt pli#spli0w® -after 
sodium hypotor^iit# ©sldatlea oipgaiii© 
amtter» 
pli©S|)li#r«. • Pbytftt® • phospliorwffl. 
adtuSi se-asured, 
MRm mm» ' HilliggSS'far 
Ixtpa-ttfe al®a« » 0»l.3S- ••• • • 
q»%m 
lEtrii,©  ^plM ' 
pl^tat# 0^050 0»809 0,689 IQi 
0»650 0.805 0.685 lOS 
fh© rmemrj ©f the ^©aptooras was ©-«•*»-
p-l«fc«# fti# «#11 -ergaale ^^eaptoorua was atlll re-
aiae#d hf tka Mt no eheek was aa«l« t© d«t©«lii@ 
ishetimt tht bycwla© tj?-«ata©at &v tto« ®.<Mltl©aal iipon ps*©* 
ei|)itatl©a wan ?esp©nilbl®# 
Ift til® ty®sta#ata ast<d tiias fa? thi#r« imd b«#a ao 
definite attempt teparat© tii© piijtis fpcm ©ti»r er-
gaaie eoapom»ds ©©atainlBg |fa©spli©i?mi» Accordingly> a 
eal^ laa p*©eiplt&%ioa wag imlnded at ttilf stag©# I't imd 
been noted in tli© p'efiou.s txperiatats that the rmomvy 
•©f tfe© adaed phytat® i4iespli0i»as always ©speeded tli© tMo* 
'aie p#as#ii was act appsreat# but it was ^©aglit 
possibl® that the f@wie mlglat M cmrs-ing with 
it sdserb^d ©rgaulo phospiioras • For t'bis mm»m tiie caX-
eliaa pTmipit&tiom ism&t was 4i¥ia#4 lat-© two ^rtsf 
ia on® the f®»io was fesiowd after the "bfominy© 
treafeaentt wMlt to tli© It wa« t© mm&ln 
ioyiag til© -tsleittii pi»«elpltatl©a*. 
Emcwa aaottiifcs 9i sefilum ptji-tate'aM je&a.t nucleic 
aeid mre add»d %g SO-sl# sasp3.es of %tie io<a.iwst Ilj&totSM 
©xtrmet# fli® ergmie matte? mm thm i»#ii©v©d, th® ©rganle 
fhegpiiat®'® w®i»© preeipitated with irea aad tlie oy»ganio 
matter isf these iron preeiplt&t#i mm with teomiii®!,. 
as d©s0rito©d aljoft# At this itag®' tli® ferrie hjdroacld# 
©f ©ae sei»l©s'wa» j»©m©¥©a hj e^atrifugationjt tii® pr©cipi«» 
fcat© was wssiied witti S'al# q£ bet 0»S I sMltaa liydyoxid© 
aad'tli# waiMagi w«i»® i'#fciafaed to thm eentrifugat© • All 
til© «,aiapl@a w©re tiaersafter alik©» After thm sam­
ples'liad 'beeii sad# aeid aM tla« e&lm of "bjpoiaia© liad 
Men'a.iseliai»g«d'witla-sMiHii sttlfit©# tli©  ^itere imd& alka* 
line t© pli#aol^ ttml@iii with s^ l^ais b-fdroxid®« Ten ail» ©f 
clears saturated calolitti hydroxifl© solution w©re added and 
til© tttbea wr© then placed in tlie f/atsi* bath to flocculate 
tlx© resulting preoipltat©.. f'lae preeipltate was ceritrlfuged 
down and iraslied 10 m1, of tlie calcium hydroxide sola-
tion. 
In a previotas ©xperiraent earried up to ttils atage and 
with til© f©i*rlc 'liydroxlde present, analysis of the caleliim 
precipitate had ahxmi that the recovery of the added pby-
tate piiosplioras was eboiit 106 per eent and that of the 
micleic acid was fj?ow, 10 to 23 p©r cent. The calcium pre­
cipitation ted not been affecfci%''e» 'In.the present ex^peri-
ment, therefore, the calcium precipitate was dissolved in 
0,5 Ell, of concentratecl hydrocblcr'ic acid and the iron 
precipltaticn was repeated, the organic phoaplioras in. the 
iron precipitate was then detemined. The results are 
given in Table 39« 
It is seen from these data tliat nfheii the ferric hy­
droxide was reaovecl. the reoc\r©ries were close to the theo­
retical. Ihey were still slightly high i'^ con­
sidered. that the additional work aeoesaary to correct this 
error %fas not warranted,. 
In addition to the above preliiiilnary work studies were 
made of the variatieii in precipitation ?.'h«n different aracunts 
of ferric chloride and ealciaa hj/droxld© were used. In 
neither case mfas the quantity critical. Ferric chloric!© 
Tafel# w%. fi» memmj of pli|-tsfe® aind aacslete mid 
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sliouM not' fee ttied in ®xeesg©s macli gr®at0i* tlmn aboufe B 
tla@s the equivalent Qf fbjt&te present* AI gi»0at«r 
exeesses tiiefe was fall ^ reeipitatlon ©a htatiag tti® Mix-
tutr# bttt ,tiie feraatioa of tto# p^eelpltat# w®® ratliw slew# 
'ibe amoimfes given la the follfwlng detailed aeootmt of tti® 
aethod were found t© glw goM reealts# 
Wiftmn gm Gf the aii?'»di?i©d sell w&re w©ighe4 into a 
iMMlmap* Flttj ml* ef I M hfdrmliX&rie mM were s4d©d and 
the aljcttjre wai §tirmd and mllewtd to sfcaad fep SO minutes# 
It was fcliea filtsyed aM tti© teil was wa-sisiea with 000 ml* 
©f 1 I h^drothlurie acid follew®! by 4 washings with water# 
The wmh0d leil sad the-pape^r W0m Wibo. sM®d to ISO' al» 
0«S I .s.©ilam in & -SSO ml# feeator# Tlie paper 
wai liroMa up wltli m itiwiag ip©d and tli© b®aiw,r wai 
00v#3».a wiWi a wsteb glatt sM fla©©  ^ •©» the st^ am oiieit 
at 80 t© SO® C for S boafi# Afc ttm en&. ©f thda  ^ time tM 
m-mpM was fllt#i*#fi ob a Buciin#F imnml mn& tlaorom l^y 
wesh©d wltk water* fh.@ filtrate was eoeled aM dtlut«€ 
to 250 lal# 
Fifty ml# ©f til® sediyffi hydroxide extract were pl-
int© a 350 ffll* beaks-f md. ©©oeeatratdd ibytooelilOFle 
a©M was ada.#d tiatll tlie pH was 0*1 m detewlined wltii & 
glaai ©l.eefcrM©» 4b«it f al* ©f ml& mm tisttally re-
III© aixt»® was mrmM. m atmm el:©it t© 
fl©eealat# tii© ppeeipltsted orgaal© aattey ©ad 
qmantit^ tivtlj ti^ aasfepFtd %<& a suitable edatrlfag© tube* 
wasMag til® with, a llttX# water# fli« opgaixie 
m&ttm was eentrlfaged i&mn and tk© etotrifagste was 
peared iat# a 2S0 al« b«als8i»«' The prtilpitat# of ©i— 
gaai§ inatfew in the 0eati»if«.g® tmbe- waa .suspended In 10 
ml* fC hm 1*0 I mi  ^ ataed rapidly with, a 
plpefcts ®M was again ©tatrlfrnged a<»a# m© wasMaga 
adiied t© the erlglnal d6»tx»lfagate • 
To tliis ml& seltttloa w#y# added ®f aahydrottK 
seaiwjs siilfat® ®i? smf fie lest t# gi¥# a flasl ©otts#iitr®.« • 
fcloa ©f 4 p» fw© al« ©f a solatlda  ^f«n»ie: eJil©" 
# 
wew6 %h.m aMtd f©llar#€ hj saffleleat SO p©p 0#nl; 
S'Mlw laydrcsld# t© git©' a |il •M' l,#? ta I #8 as ii#aeai«d 
by  ^ a glass ©l©«troa,®# fhM beal®i» wm tli^ n plaetd on tii® 
Bt&'Bm eh#at imtll hrmn If^ ea pr«©lpitat« was well 
flo©etilat©A# If tli© plijtat® eortctntratlm wms high tlaii 
»qaired sBeiit 10 alaiitea* li^ stlng tet it it was' lew tli©' 
flo©©«ilstl©a v&Q 6ld©d toy vlgm^mw stirring aM • htatlng 
«.p to haljf mn Uom* Wben tlie preelpltat© wa® well floo-
t^tlatM tiie mlactur® was traaaf®rr#€ & o.0ntrlfug® tube 
# Til© reagtot ebefflleml mt diss©l¥®d Im water arwl stabilla@«i 
wltsl), a lltfel« byaroeblorle fh# selmtloa e©nt®in®d 
afeeat I #5 «g# of Iroa 'ptp »l* 
•1,4 
and th.« pyteipitat® was eeafcfil'aged dowa# fii® superns-
tm% llqttia wtt® peured off sad ai®esj?<l®d# Pift#-#» ®1.* ®f 
i I S'Oiiam wer# aMed fc© tto© preel^ pitat©#. "ai© 
ttih& wm awtil Ijlie pns i^pttat® had fully aisp«ra#d 
ainl wai tfeen plaoed la a *&fii watei? fiatt lab«sat 40® 0 ) and 
0*2 ml# of fe3?«»in® wm addesi# fhe tempera tar® &t thie bstli 
was raised t© tli# tjeillag point aad Mafeiag was eentinued 
watil soltttloa wat a g^Mta e©X©r ®M tt» ferrlo 
laytp®xM® was well flo©Q«i.i»t©i.# Daring the ©ayXy Bt&gm 
ef heating it; waS'a®©#sswj feo stly %li# seltttion •&© pi*©'** 
?6Bt #xpl©iiir« -rapwiEation ©f th# lsi?csain#« 2^© fe3?ri0 
•hi^ aa?0Xicl® was tl%©» ©#ntrifagpa ^mn «a€ the ®ii|»Timtaiit 
llqatd wai p©iip®a int© anctti#!? 50' Ml* tube# 
®ie pre©ipifcsfe© ©f f®,rrie l^ ^pexia® wm teoton ap toy pap*-
Idly MMin^ i® alt  ^ 0#S I aeiiam hy&r&xM® trm. a 
pip t^fc® aM was ag&la down# the washing# 
were add#d t© the etatj'if ixg&t® • tfydrmiileTln aciid was 
aM»a di?i>pwi®» ttstai tlae soiafelon  ^wai eolered wi«i fr#« 
bFOiiH© and fcia® eoley waa aiselia3?g®d by tli^ i Avepwim 
©Mitieia ©f a safcti3?at«a a©latl#a ef so41m salfitt# 
the wat©r»!&l«a3? aoltitleu wai aat© aXlaallB® t© 
Et©Xplitlial.©ifi wim W p^T mnt' sodian'S^armia# adde  ^ arop 
hj dTQp aa€ then 10 ml'* ©f a safctts»atei. stlatim -of•' e-al.*'-
&%m. wmm aMtd# 5!'la© preelpltat#, wMeli ap** 
p#sr®d iBisediatelyji,, wm fleeeultfeed toy plaetng feb® tufe® 
-•3l44^ 
ia til© liet; watm wM '^h It was iig©'«l 
d0*ii Had wasli®a with 10 sX« ' tb® milium ^ droxid® solta-
tloa In tli# saw> m.nm&r as €©seril5©t f©i» tim waslaiag ©f 
tM f«rri0 ^arSEidii preeipttat# ab©¥@# fto.® centrlfmgafc® 
and. wasliags '^Wef# 4is©arde4* 
fh© emXeli» preelfitate wms diis©lv#€ witb. S 0f 
e«i©#a*br®tefi l^ Sroelalerie a#M aad wss tsl»a tmmiww&d to 
a SO ml. b©ai»:r wltti tiar#© wasMn.^  of & ml# ©f wat©r* ©a®' 
g, ©f aubi'Aycuas a©iia» smlfat©- wai itM®4 follwed hf 0.5 
al# .©f f®»le ehlerM® seslumm pf©vie«slf), 
aftar wM'tla fcli® iS was s-fi JastM • to l.-#f  ^ t# l«8 wlSi 1 I 
i'Odl'aia -hydfexid® osi'ng tii© glsis eleetred#, Tto.© final 
velw# was about SS al« fbe beaker was plae©4 on tlx# 
s.ts« ©lieit aiid wli®n 'tft© pF«©tpltat« 'Im-d flcxiealateA tii® 
eoat«a#s w@i*« ' traasfeyred t© m ^50 alt ©©atrlfage tub© .and 
1^$ preeipitatd was ©eiitfifagea down* fk© sup#rnataa1; 
liquid w®S' m©B gently Stt©to4 ©ff ^asing a fine Jet sttsehed 
fc© fee, water pimp# Bie' prmimB p»©eipitat;®« aiiiered te 
tti® tiili® mTf well tsttt tMs imu pr#©S.fitat© did not; ami 
th© removal' ©f tiie liquid Imd to b® don® witb. ea»# fhis 
^©eifltat© wgt« vftsMd wifcli 10- ml# ©f 0»§ p©i* cent hy-
flfeehlerie ixi'tbe stt© nmimfi* m for-m® ©tiier 
wasMsa^s# waiMags 'beiag suoktS i^ f 
*l ml# of eemeiitrafesa asid Ailmted t© 200 ial« with water 
A ml* IsX asffionlttia h^-dpexid© w®r® aM©-  ^ aM 
tlifi' prtoipitst# wai disfiwed toy swiFltng tli® tab®« 5kli 
elear '^^  pale t^eowa seltttloa *a.s traiisfew^d t© a SO to ICX) 
ail,.: ?©laiiietri© flask-j^  depeadlag oa the M^mount of plaos-* 
plio3?ttt present# lade t© iroluB© aM tJi© ©rgaale phmphmm 
mm « l © t © r a t » @ d  " b y  t l i e  a i ^ t i i e d  © f  B l e t o a a  m& Bmf iV7}» 
Ewl^ uatiea th# aefcfeM*. 
In tbi ©sploi»fttoi?y vmomrf exp©i«lai©nti onlj j&mt 
sttcltis aetd# pr®^aaimat$'ly iptl}©iiiiel@i« a©idj was CIM*» 
pai»M t© It was feasiTsX# ti»t efclief foms of op» 
g&tkio phi3si^ ©ms mi#it net b# iiiee©»ffally #Xiatiiafc®d and 
aecordlBgll' fee  ^ aetlicxl waa asefi with SKsplea ©f a sedi'tm 
til-tfosld© -©f soil eontalning'Maiwa aaotmfci ©f • 
r&Tiom eentaintag pliosp&ios?tia • 1?bi results n.m 
gtmu la 'TabX® 40* 
leae t1»s© ferns &t ©3?gsai0 pliasi^oms hav# been 
in soil fettt they mm mpmumtattm' •«€ p&esphated 
Qmpom.4.B ij®p©rtaiit i» tlie pTmm.ms of liiri^ ag 
orga.aipas &M tegetimr witti pilaenttoJ.®!© aeld eeastltate 
til® imia pwtieia of tii® wgrnmlQ phmskimm la plants and 
aioro*OFgan.lSfiJS wltaa tUe e»©ftAoii of tla© 03.os» 
|ti©TOS Is steis# Th@ a©tla«  ^ Qmem$tullf #lialiiat®a tixea 
all J heno®. It oaa be -mmX^Brnd t« be reaaeuaMi" apecifie 
for laesiti©!. feemad. pli©s,pli©a?ai • , 
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Til® method is eonaid«i»ed t© be basically saanfi but is 
still subjeet to possible ewers eoneemlng whioh-further 
work ia repaired* fh© points which require clarifioation 
or simpltficatloii ar® as follows* 
It ia not teowa whether er not the acid soil extract 
should b« ineliided in the determiimticaa# As yet there is 
lasufficient wideue© iipon which to msms this factor 
altiaott^  It ia not coMSi€©r©<i' that the acid washing re­
moves ifliioh, if any I, phytia# This point was ehecksd in 
only on© instanee asing a Garringten 3oil wMeh had 'bean 
liffi^ d t# pH 6*gS and whleh had'a ¥®ry high phytln |ti©s* 
pb-ertia eontent# . Witti the a.0id extract inelmded iti® amount 
©f phytin phosphuo'u® in th© soil wat 13t*9 p»p.*ii. whil® 
if enly th® sMiua S^droxide extraet was used th©-.-valu@ 
was Ml#3 p.»p»m« 
Thrm  ^ma ©irersight th© «Cf©et ©f the J^pobrtuiit# 
oxidation and tta® subseqasafc ealelus precipitation on th© 
r#©OTO2ry a#d®4 pl^ tat© d#rivativ©s was n©t stadled# 
In previous trials where oaleioa wm a.a«l©d prl«»f t© th© 
hypebrmite exidatien th© reeovsry of the added phytat® 
|di©®.ph©rai was eomplete but that ©f the piiytat© deriva­
tives wa-s 80 to 90 per ©.©nt# Ife  ^ is probmble that som® 
loss of phytat® €#rlwtiy©« ®©etir» at this stag®« Sin@@ 
this imm prebably e«aistltat#s about ©n®- third of the 
totsl^  in©sltol-b#ual, phosph©rus- th© resaltant ©rrra? is 
«148-
not large• 
fhe final iron precipitate is not pure# If Idae 
5.rori of this precipitate Yms removed and th,e caleium 
salt was formed and. then dissolved In 2 to 3 K hydrochlo-
i»le acid and lieated to 140®' C tlie solution beoam© pale 
yellm* in cclor and specks of black earton appealed* A 
solution of au,th©n.t5.c sc-dltan pliytste aintllarly treated 
reraalned cdlorlesa and clear# It appears unllfe^ely that 
this contaEilriatlng material coiitaj^ned organic phosplioras 
and it is suggested that it rrilght have been a siaBil amctmt 
0f tlie gelatinous material profltioed toy th© hypobroraite 
o3t3, elation* 
The reprodticibility of the raethod is variable# v;itliin 
anjr on© aeries of tieter-rninations rim at the same tiine the 
precis icn was geiierelly found to be good.# If hew over a 
new aeries was run later,, the new results agreed vi-ell 
within thertiselves but differed from th© previous ones by 
a relati¥ely conatant eiacunt* The average taazliattia 
difference was 15 per cent# Hwever, aino© only differences 
in phytin oonttat were required in th© present work the 
Bifsthod was consicierefi to be adequate for the purpose. 
'm.e metlicd 3.a lonf: and laboriotis# This is partially 
due to the necessity -of adjusting the pH for th© iron pre­
cipitations %i?ith the glass electrode* Qiiiiialtliiie red and 
2,4-dlnitro phenol vmre tried as indicators hut It was not 
foiind p<®sitol@ t© eoasisteatly resola a irala© itf pH 1,..;8 
wlri©ii timj w@r@ tised* TlaeiP® may to© a pH rang© dmmme-d 
fi»«M l«8 me'ff tiilG^h. tb© Iron ^©elpltatim is quantltatif## 
sir®© gosa precipitation 1ms been not^ fi at pH values as 
low as 0»85.. If this is so* then indleator® m&j well r®-
plme the glass eleetr-ed©* 
Mineralization of Soil Pbytata Flios^canaa 
In the pmvlom fflineraXigation atatlles, attempts wer® 
made to determine if tba Insctlttbllitj ©f feto phytates in 
soil is til© faetor that limits' tlie mineralization of pliy-
tate ph:oa|4i©rua# In. the pr@s©Bt work tli© objectiir© was 
th® same but itie natural phytia pli©S]^ .ori;^  in tM soil was 
tttillE©d# 
Method,* 
Six s'clls h.1^ tn orgaaie ph©#iii'@rtts m®m osed# Eaeli 
soil was a.lr dTiedp passed tlirom  ^a 2 mi* Mt&vm .and ®d*-
Jmst©d t© 1  ^ fBlaes 5  ^ 6 .anfl 7 ai da.s©rib64 on p&g® 108* 
Three sample® 100 grams of ®ai3li soil at ®.aeh pH 
were welgbed iato smson. Jare, All w«r© placed in inetaba-
tion G&hlmts tm 15 we&ks at-rooo tempe.ratttre« Burlng 
thii tin® #a<3li pH series reft#.lf#d thm ffilming treatiaents# 
Ctat series was m.©l3tened wltli water.# anotlior received 
•ISO* 
wattf and also. 0nmtgj aat0rl.el .and nlti*og«n in soliitioii 
.wMls the third was .left dry as a cheek. Each was 
replieatea twi®#., 
fh® additlans w#2»s mad© for th© m-rat part at biweakl^  
intervals# The ffloi.st«r©. ©oatent was tept .at 25 to 35 per 
mat c£ th© firS" s©il ®©i^ t but oeeasioimlly th© soils 
w©r® allowed to dry oat folly so as te atop anaerobie 
conditions from de¥©l#piag and also' to. initlat® new bursts 
.©f ffiierobial aotiiriti'.# F©r the flr.st ii#nth th© energy 
ma-t®rlal was a®la.bl® stareh bat later ttiis waa replaeed 
by saaroae# "a# nltrog©.!! was in the fora of amnoniuffli 
nitrat© f®r th© first t©ii w@.ek.s but cal.eliim nitrate was 
substituted tm thii frca th©n on* Th© starsh and sugar 
were add«d at the rat© of 0*5 p.®r e#at €£ th© #oll weight 
aod th© nitrogen at O.OS psr eeot ©f ttis soil weight# 
At w&Tflng times during th© ineubation th© pH ^alu©# 
of th® series reeelTlng additi.o»s wer® eh«efe@d» It was 
found thmt th#  ^ wer® de«rsaalng in all eases,. ®ap#eiallj 
in the pH 7 atriea r©e«i¥ing th© m^rgf aatarial and ni» 
trog®n# lh«r© ii«e©ssar  ^ addit'ioaal ealeima hydroxide waa 
add#d to retura the r«a.etloas to th© original to1u0.s» At 
th© ©lid of Inottbatioa th© samples were air dried arwi fch© 
replieates wer© comblaed. They ner© then grouatl, passed 
through a 40"ffl®sh sleir© and - th© phjtat# phosphorus was 
deteiroined • 
Resulta laad dlaeusslen#. 
Th© i?©aalts ar© gi¥©ii In Table 41# In fable 4S ar© 
Tabl® 41» The phytat® jtiospliortts eontant «f 6 soils after 
IS weeks* Ineabatien dry,, »olat.|i and moist witli 
aaendtaents added* 
>—  ^ — - piiy^ate P'"Tn "s'bi'l ^ 
• incubation under indi-
pH. .Qf aolX eated coMitlong» p,p«m» 
•Curing Moist plus 
Soil . . M&tttral incobation Prsr Molat aaendaienta 
Garrlngton 4,9 5 124.0 128 ...9 129.9 
silt loiai 6 130.2 132..5 122.4 
(6 analysesi f 121.0 m.7 112.3 
Miisoatin®'^  5...6 S 84 tS 83.4 .^1 
silt l-o®i 6 m*b 80*5 73.7 
(g analy,a©s) 79.4 78,0 67.1 
Pay«tt«*  ^ 5.6 5 80.4 79.8 
silt loaaa 6 BO.S 80.6 72.9 
CB' analyses I 7 79.7 79 •§ 66.2 
Tama §•5 © 74.3 74.0 70.4 
silt'leaa S 73.5 70.0 60.2 
(4 &xmtjbm) 7 70.4 71.5 52.2 
larsbsll 5 *3 5 6S#8 66*7 62,2 
a lit le  ^ 6 • 67.8 63.6 54.5 
(1 analysis! ff 64.4 63.2 52.8 
l®bst®r® @•0 S 34.7 34.0 32.5 
ailty ©lay loam • 6 ma 33.9 31.3 
(•5 aaalysei) 7 31.8 31 .S 27.0 
%alcttlate  ^ ©n basis <s£ alr-»dry aolXj ©tb»rs oalculated on 
basis of oven-dry soil* 
•^%irgin solli ©tMr a oils eultlvsted* 
Table 42« The d#ereas© la liiffcate phos.|Ana»tt®. eontent 
Gt aolla inca.bat©€ aeist aM moist with 
SRi0.n<ii»@nts sMed# 
'  ^ Si6riMe~lH~'pEytele'~pESipi^ ias'WW~~ 
Inemtoatien Indleated iostito&tion t^ rtataenta .:i> 
rfl """'" tfaiig'''' latey'''"'"iSSSieii 
5 0.»X • 1.»S 
6 -l.S - 9»0 
7 " •©•a " 
Heaa 
gi¥©n til© laean differeaces betwitea the pliytat© ^osphorua 
.0orm«ntratleiis of th© treated aM cheek lamples* The 
imiihatloa pH TOla#s ar« elassiflemtlm iralaes s*ath®:r thm 
aeciirftte valtits sine© thm ¥aifi©d daring incubatloii# 
files© diff9».aees Indlcat© that with onlj water a€d,©d. 
there was essentially ao mlneraXiBation 'Ctf th© soil phy** 
tat# phcsphorms st any  ^valae# Although th® data wer®' 
not aimlysM statlstleally It Is eoaai<J®r«d tlmt the d®-
or©a«® of l#S p»p.a» at ]pl S and with smen&mentm added is 
not slgnifleant hut that the decreases at  ^6 and pH 7 
are aigaif leant d#©r©aa#a.# 
The laclc ef »io®rallgstlon at |i! 5 «y toe aooount#d 
fm m th© haals that the. i^ ytatea w«r@ ©ss«ntially In-
soluhl® at this pH valtt® arid heia©® w@r# not niii»rallz@d to-
a ®«as:ffip©iihl® degree ttnd#r the infltteiase a hl^ I^stoI 
&£ |4iytaa© aetlvity», fe the other'ha.nd -tti© dejflalte mla» 
'"15 S— 
eraXizatloa at itfi 6 aral. 1 say b@ aec-oianted tm on th© 
basis that both the lev#! of phyfeas® activity and th© 
solubility of th© |toytat®s w©» llmitiag faetoM# Th© 
situation as regards ijhytat© Mineralisation, fouBfl in th® 
laboratory may b# found In. tin field also* The phytat© 
l^o'sphorus ©aalysaa ©a different sella given in Table 43 
show that th® valo©s tended to b@ loser aa th© soils be-
esaa© less moid*. Eenc# th© apparent d#er®as© in phytat© 
phosphorus may result alaioat entirely frora the greater 
solability of th« phytates at ttie hi^ sr pH values. It 
would b© expeetedjf ho«?@¥@r, tlmt in c&leareoas a oil a a 
high content of phytat® ph©S|4iorttS Mi#i.t b© found owing to 
th® imolmbility of th© phytates and th© lew? phytas© con­
tent and activity found therein# 
Althott^  th© explanation advaneed in tti© previous 
paragraph will accoant for Itie ©xperimental results it is 
by n© Mans certain that tli© situatloa is aa aimpl© as, 
indicated* taeit assoaptlctn is mad@ that during th® 
inottbation ther® wat no synttttais -of phytatss by aiero* 
organisms * Analya#s of two samples irf soil shewed that 
suoh synthesis .nay oocur*. Smbsoll saaples laoogdochea 
clay of pH 4*6 and Clarion silt loas of pH 8.#3# and-con­
taining ameh free ©alelKia earbonat® .^ had b«®n incubated 
with sugar and nitrogen for 10 weela* Initially there was 
no organie phosphorus in'the®® soil amteriala but at tti© 
Tabl© 4S» The phjtftta consent aM pH ©f 
various soils# 
•••• faytat© 
Soil Soil phospiiortts 
amaMr ty.p« m 
3201 Carrlngton silt loam 4.9 im 
5200 Muscatine ailt loajtt •5 #6 m 
3199 Fay©tt« silt loaa 5.6 m 
3202 faaa silt l«ii 5,5 74 
3205 Marsliall silt losa 5.3 66 
3203 lebatsr siltf o-'taf 6,0 SS 
3206 Clarim silt %em 7.5 30 
3197A Carrlngton silt lesaa* 4*m 149 
3197B e&rrlngton silt %mmm S.,45 149 
3197C Carringtctti slit l©i« i#SS 141 
%olls nmrhf plots whieli 'imd i>©0©t¥@fl 0,, 24-# aoa 
lot fcOM- of llw rrnprncM'w&ljm 
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end of l5h@ Inettbfttion, amlytls allowed liiat th®j con­
tained abeiat 120- of organic i>li©s|fc©Bis • Thes® 
Inoiabated soils wer® anaXfgsd for ph^rtat© ^ i^tioras* 
Hon® was found la tli© acid s©ll bat thsr© was a con-
sideraM© in the Clariaa s©il» Wli«.n the extracts 
of betli soils was sad© acid after tai© braoiination treat­
ment, m©psl@se#iit precipitate appeared which caild b® 
extracted with,,ether# Sine® fatty aafcerial. was probably 
present it was pc«siblt that phetpholipliU mi^ t also  ^ b@ 
present la abneraaally larg® sooants* Jk-mmdltigly  ^ the 
Glarloa s.oil was emtlattoasly extracted with absolttt© 
alcohol f ©r 4 hoars followM by S hoars with ether* 
This tr©ata«»t did not r©ao¥#-all th«'fatty mat^ rlalij, and 
so after th© organic nmtter had besn r©»o'r®d frcxa tto© so»-
dltm hydroxide extract, the acid filtrate was further ex­
tracted with ether# . Th® results w©r@ 35 p#p.m» and 36»5 
6£ phytat# ph.mph.Grm with aad without solvent ©x* 
tractiomjj respectively# It »s eomlttded that If th© 
laethM of deteralaatioa Is as specific as it appears to b®, 
there must hav# b@®ii soo© fiiytat® synthesis by micro* 
©rganlsms « 
On, th© basis of relatlir© solubilitiesa greater 
aee-umalatim of phytat© ^Of.^ crtts would ha^® b©@ii- ©xp«ctsd 
in the acid soil than in the calcareous soil* That thi® 
•1,5 B'*-
did not ©eoar my have he&n due to tii# h.i$i liiytas® 
activity In tbe ^aolil soil wlaieli mlaerallgM th© phyta t^® 
pliespliO'jms before It reacted witt the soil# It can Im 
inferred froa tlie pfe i^otis work on piiytas# tbst in th© 
Clarion soil both the rat® of prodaetion the jiiytatfd 
til© eff oct of pH on tlie phytaa® would prod me® a muoh 
l€»er aetivity* 'fl». rsaalt may liav© -beea that tit© rat© of 
liiytste ayn-aieaia was groator than ttis rat© of min©ralim» 
tion and aoctiaulatloa oeo«pr©d» 'Shis sittmti'oa would b® 
favored by tli© toi^  ealeioa 0€Sit«i5.t of tlie soil wbicto 
would tend t© stabiliz© the piiytates oae© for»®d.* A 
fua?th.er possibility is that with tii© wid® difforene# in 
pi the types microbial popmlation in tbe two soils 
ai^ t ba-yfe been very difforent# 
If tMs ©vidonoo for tla© sytttheais of pl^ tatos by aoil 
miero-or^alsffis- is .substantiated,/ tlm^n tl» phytat® pto-os-
pboras atatas of a soil at aay on® tlm© would b© the r©'» 
sttlt of tb.© syntbosis and do.strttetloa of tlse pbytatos.. 
Any ineroase or d©cr@as« would dope ad on tli@ relative rates 
of these two pr-oeea.sos# WMl© syntbesis nay aoeouuit for 
tbe preseno© of phytatea in, aoil, tb© resttlts of th® ain-
©rallzatlon ©xp®r.iiaeat and tiie .aa&Xy»©s of various soils 
given in Table 43# indiest© tbat tbe relativ® solubility 
of tb® pbytates ia tts® f&etor doterialniag th© ffiaomt and 
stability of phytat© pho.spbo-nM in d.lffereiit soils. 
SWlAfOT 
Pr©'¥l©tts la*sR©stigatims ladieat® feat inositol, iftios* 
j^atea eoaprls# a larg® portiea of tia© ispgsaie phoapharm 
in sells,, file pj'«a#at investigation wms conductitd to ob» 
tain inf omation oa fch© of i»©«itol, phoaifeates 
that would coatrlbat© t© .as aaaerstajc i^ng of tlx© iapor-
tane® of tli©s« ^©-siiifttes la j^ laat nmtrition. 
Iiftboratory studies ¥#eM e&TTled Cttt on the solubility 
aM ptoytass-eatalygsd hydx^olysia of the ii»on,. aliaalfum,.. 
ealeiwm aM aagjaeaiia SAlta of playtie aeS.d and phytic 
seld d©fi¥itti¥®s # fMs woiTk was followed by sttidles on 
til® of pflaytas® in aoil^ 'tlne relatlenflhlp between 
tai© |iiytas« aetivity th.0 Qmwmll aierobiologleal 
aetiTlty In soils and the #ff®efe of tlm irarlatloa «C so®©-
soil prop©'rti®8 oa th# Imrml ©f pliytas© activity• Pln&lly# 
©xpe l^jasnts w@p© coMaefeed t© tli© i»©lati¥® im-
pmt&nm •(£ pb.ytat« aolabill% and ifliytas® aetivity in 
eont3?ollijag th© of miaerallsattm of soil phytat®s» 
la ths COOPS# ®f tMa woyk a«tl3.©ds w®ipe developa-d fm* 
preparing'reXatiwly pme sodium phytat©,. for aeasui-ing 
taie pittas® aofclvity in soils aai for dateralniBtg tb@ 
phytat® piios|diortts e out ©at soils 
1 s.0lati033. of at^ itaa phytat© was pyepar«d frcssi omk*" 
mrclal eaXeiam. phjfcat©* Tkm ©rigiaai, ©alciuffl 
salt was -aissolwd in 2 per e#ttt 'b^drmhlmiq aetA and tl® 
©xt3?an#0tts jEatfeef" was filtered ©ff• ealelua salt was 
i*epf®eipitat©d with so i^am bydro:^ !!!®# filtemd. aM tlien 
r '^dlsaelwd in 8 per cent aeetie seifi, fr«a it was 
r«pr««ipitat©d In relatlTOly pwp& form hj boiling» TMs 
precipitate was aissol¥®<S In dilate liyar-oehloria aeiA, 
fei»rie efelorlde was added, and tlie rasultant precipitate of 
ferrie phytat® wai f ilt^ f^ d off ft»d tliorea l^y washefl witli 
2 per e©nt 'hyfireehlorie as id# 'Ihls washing yewowd th© 
loif#ip d©Ti¥afciv@s 'Crf* phytie aeid., leaving essentially pua?© 
teTTio iii5^at#» ferfle pliytat# was dec«ipos©a with 
a< i^taia hydroxld®, tb© f©i»ri© byfirexifi© was filtered csff and 
Qi© <o&pp&-  ^ salt was |rsclpltat#d frcin the resaltlng sMlaia 
pi^ tat© sclutioa witti #»#.ss e©pp©i*- ae©tat©» In txxrn t^  
e©pp©.:r aalt was with l^ tosgea salfid#, the ©x*-
e©as salfiiS® was vsmmed hy asplretion,. ana 
resultant soltttl©a''Of phjtle sold was titrated with sodiuia, 
hyiSFOxia# to 1  ^ S# Tbia aolutioa was mM in the solutoility 
sfciidl«e &ffc®r a ml table dilation.# 
A solution ©f s l^tw ^ytate fierlvmtl¥#s was pi'^ pared 
trm a sefiloa pliytat# solution, by liycl?oI|-g£iig lialf th© 
|ii«p'h,oi»iis witli a play-tag®»aetiv© extract ©f l)3?an» 'Ih© so» 
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lafcloa was timn de€0l03?l2©d with. chsi*e©al# and the cal-
0iaa salt was p»0cipltat®d, fMs preelpitat© was dis­
solved in dilttte nitric acid and th© raa|or part of th® 
inorganic pii^ spliomis was pi*©elpitatM as tii© ffinmonl«m 
mol^Miplacsphat# while the last ffmetion vm removed hj 
isototttyl extraction in the prmBme of .ammoniijaa 
ittoiyMat®* laie ©aleiuffi salt was r©pr©eipitat®d,, dissolved 
in aeatie aeid anfi th© lead salt was then precipitated 
witb lead aeetate* Biis lead salt was then fiecewiposed 
witli hydrogen sulfid®, and after tii© ©xeess hydrogen 
sulfid® had been removed "by aspiration- the mid solution 
was titrated to |S 8 with sodium h.yilroxi4#« This solu­
tion was sultatol^  dlliat«d and as#d in tta© solubility stu­
dies# It had g#7 at®  ^  ^phosphoras per aelteul® of 
tat© derivative • 
In. the s©lability ©xperiaeats th© sodium phytat©. 
and phytat® derivativ© solutioiis wer© mixed with solutions 
of the' chlorides of th© eatioMi u.M©r consideration in 
propertions such tlia t^ th© cation, to phosphoru® ©tuivalent 
ratic© were I# S*?5''ana 6-*2S» Th® c©i«i®nt^ atloiiS of ^os* 
|ii©rtts In th© final mixture's wer© 50 and gS#5 p*pm* fm 
Ml© phytat© aaS. jt^ tat® d«riv®.tlv# ferns,, reap®ctlv©ly* 
Th® pH was adjusted with dilate aeld &e allimli and after 
tti© ffiixtures Imd s-to©d. fm B t© II days thsy w®r© fllt®r©d 
threugh sintered glass erueihles attppOTtliig a layer of 
—ISO** 
aoM-wash©d# bali-mlXled qaarts sand* ThM filtrates -mBm 
tton anali-gad tm phospherus». flae psaaltB shewed tiir^e 
main, featuress firstly#, that tti© irim aM mlmilmm aalt.s 
wej»® W0rj insolmhl© usd^r mlA oondltions whereas the eal» 
ciuni Bad. magh-es Iwai salts w#r« folly soluble at reset Ions 
less than  ^5 and pH r®speetl¥©ly|. s©€©iiaiy# tlmt ttt# 
phytat© derivatives were mor© soltthle than. w@.re the phy-
tatas especially In th® oas# ©f tM ealei^ i and aagneslum 
f 
salts J aM thlMly# that the presene© ^ e-xmas eations 
decreaaed tlie solahllltles in the ease of tM oalslum and 
i 
mepiealum salts Mt with iron and aluminam either caused 
littl# Chang© or ®lse increased the soltthility at lew pH i 
TOluss* fhis iiM5»a»e in SGlubility was asepibed to th# 
foramtloa of relatively stablt sup©Mattti»at@d solutions ®id/ 
CMP th® fermatloa of aolabl© e©npl@»®fi« Por the phytates 
and with tlm oatloai in. equivalent and %xmBa amounts < 
sp@otl¥ely# the pH rsngss of ©sseafcially fall fnaoltthility 
were as f©ll<»«i for iron fi»<M pH l t-o fB .and fr<»i 
2#5 to pH 8|. f©r altttaiiaM frea S t© pH 4 and from 
pE S to pH 9| and for es.loliim fr<M pH 8 %g pH 9 and frc® 
pH 6*5 to i^I 10* fh.« magnesliaa ^ytat© was fully 
Inaoluhl© only with, ©jco^ss magneslism, pi?®a©at and at pH 
valiiea greater than 10# The oaloluia and msgQealBBi phy* 
tate d©ri'9-atii»'©s were always mppP©olably aoliibl© whil® tii# | 
i 
ir®n and alumlaiai phytates shewed respective mlnlaua i 
*•163.* 
solttblXltles at 2,5 CS p®i» eent aolabl#) and pH 4 #,5 
C20 per cent solttbl^ ) wlien @Qialira3.@nt aaoants of th« 
catieaa were pr©sent* With exs&SB Ifoh aafl. aluaiinum pre*-
sent the d#i'ivativ®s were inselmbl® m&r tiie |rfl ran^s 
frcffi |ii S to |B 6 aad pH 4#.5 t© pH 8, respectively# / 
Th.® reaalts for the playtatea were eompared to those 
of the oorre.spending incrgaaic pliospiiates found under 
very similar coadltieas bj a p?®¥lcus worker* Tb© corr®-
spmding carves were wrf siaillar;, th© principal contrast 
being that wh.@r®®s with ©qiiivalent amounts of cations pre­
sent th© inorgani© pliespherits was alwaya solmbl® to an 
appreoiabl© ©aetent tbis degr#® of solubility only applied 
to tb© •i«@a©s,l«iB salt macng tb© ph,ytat#s# It iras'#eai-
cliided tbat tli@ relati'ffly Im a-olability  ^tb® iron, 
alminua and ealciom phytatei would ©xplain the siimll 
availability -dt phytat© ^©.spherus to plants# It was fur-
tl»r eeneluded that in s© far as tills ii^ olubility limits 
tbe availability ^and sineralizatiea of ^ytst© pbosphortisi, 
mgroacmic praetioes desipied t© Maintain tbe soil reaetien 
in th# rang© pi 6 to pH ©•S would b® d©«irabl®« 
in tb-@ hydrolysis .studies,, solutions ef th© cblo 
rtdejs ©f tbe eatl-ms n«intiett©d above were added t© Imown 
amounts of sodima phytat© and sc^diiaa pbytat© derivatives * 
The condentrations ©f jtiospbort^  in tb® two system were 
46#S &ad 27*4 p..#p..ffi., respeetively,. and the cations wer® 
•I6t» 
present in ©xceas ©»©pt ia the case ©f ferric iroa '^ ©r® 
thm eafclon waa press-nt in botto. ©qmivaleat aM mmBm 
amounts. The reaction w#r# suitably afijasted and a con-
a taiit aaount cat a. playtass-fietlv# extras, t of bran, was 
added* fha aixttarea w®r© then ineabatafi at 4S® C fer J.#7S 
liours, at til® end cff which tin® the Inereas® In laca'ganie 
phosphorus was det©rain©a.» Amoag fch© Iron, and aiuminum 
syatems only the ferric j^tat© derivatives series with 
the, iren present in aqtti¥al®iat aiaotmfc showed definite 
hydroiysls • 'I'he eaieiaa akA magneaium systema w®r© ali 
appreciably liy<lr©l:ys@d aapeeially to th© cat® of 'th© de­
rivatives* In general the h2rdr©l|*sis curvas fellwed th© 
solubility Qumm althou  ^ th@r© was avideooa mat ma th® 
pH TOlue.s departed from the optia» tm ttie mzfm (about 
pH 5#g to 5»B) the aetlvity ©f the^enspa© was radueefi and 
beeaM a lloiiting faotor with th© »er© s©lubl® salts* It 
was conolmded timt in loog t^em hyaroljsis ©xperlaents \ 
md.with th© #xe®ptioa ef easas wlmre th© pH was 
either wery high I©*., ttie Main faetsr limiting tha rat© / 
/ 
©f hfdroliisia was th® degme of s©Iu.Mllt|- ef tbs 
frim' to inirsstlgatiag th# ^yt&m actifitj of soil 
it was i3©o©as.ary to d©v®l©p a method of m9&aurlng Wie phy-
tas6 activitjf in seil* Au ©raplrleal a©feed, was developed 
that 0o»aist®d ©f Inottbating 5 ,g,*. of the suil for 20'hours 
at.45® 0 with £0 al-# of s^olatlon contaiaiag 1 g* po» 
tassiUBi. citrat® and #0 mg*. of phs-tst® phosphorus'adfl®d 
as a solution, ©f sodium phytat®, aM adjusted to pH 5. 
foltt#n« was added t© present mierobial activity* At tiie 
#na of iacubation the stoii was filterad and washed with 
150 ®1« of 4 1 hj-droehlerie aeld* llie iaer®as© In the in­
organic iti0Sifliortja in this, filtrat© mmr that in the fil­
trate of a samplt similarly treated but with the phytat© 
aoltttion replaced by water was tal®n as a aeastir®  ^th® 
phy-tsa© aetivits' of th© soil# 
fh© ©ffacts a£ storage and drying cf th© a oil prior 
to d©t®iTOin.iag Mm phftm® activity w©r© investigated# It 
was fetmd that drying greatly red«fi#d the a®asu,r®d activity 
in three soils of differsat t©stur©.» fh© de©r©as@ in phy-
tase aetivity was apparently da« to th@ greater adsorption 
ef th0 pittas© by the soil as the Molstare oont©nt was r®» 
diicod# One t«ilK pr©vi©iiily ineabated with sugar®d whieh 
had b#'en drl#d to varying degrtes,- was .stored in olos#d 
bottles and the phyt&a# aeti¥ity was determined after in-
ereaaing tia® intervals* it all moitture levels the 
activity first increased and th©n slowly deelinad# Th® 
ebang® was .mndombtedly dtt$ t© mierobial synthesis of mm 
mazfmB follw#d by sl<* d©e®ipositlon ef the ©ngysa©.* Th@s© 
results slic«»©d that the laethod Was. largely dependent on th® 
pr®treafaaent «tf the asmples and aeeordingly was of mmt 
-w&lm whtr®' the samples w#r© coaparabl.# as regards their 
ljffii@diat@ly p»evleus history* 
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hi# relatioaaMp hetmmm. otofsII aiei»obial activity 
aM ^ ftme aetiflty vm iufsstlg&tdd by aaasttplng fcli# 
earboa dioxM© aM tte pliytase aetivitj de-TOlop©*! 
by sfe®x»ile niixtoj?#s ©f soil. ftM increasing aaeunta of 
alfalfa nernl when Iticabafceii after iaecalafcim tT€m a fresla 
soil. It wm» fo«M that the saytooa dioxide pr t^ieefi and 
t±i© level of pbjtas® aetl^ ltf m-m llMarli- relafced# Indi-
eating tbat Hm Mgh®r fcb# alerobial aefclvitj- tiie higher 
was tJie pli|-tese activity In th« soil* Th© results ef 
similar stadlsa using pur# Mcsterial and fungal laoeula 
IndloatM tlmt p%tss© fTodttction • Is Qmmmn to aany sell 
ialore<»©rgaiiliria.s Tlier# was s«o@ eirldeac# timt fiuagl ml^ t 
b® g©ri©rallj Mgh phytas# ^^6dtt0@3ra.# IMa was auppca»t®d 
by tiie flndliig that wissn a©11® of different pH vala®» 
w®p@ lnettbat®a with #iiergy aat#rlal.,.; tim level of th© 
I'e-sttltlng phytas:© aetivlty was lOT«i*s©ly r@lat#d to th® 
soil pli* It was'0©aoltt€©<l -that phytase aetlvlfcy la pr®fe-
ably pTOsent In all field s#lls aad tlist the lev«l of 
aetlvlty aay be grtat«.i* aai^ r m&M toncltiom.# 
fh© fiMlaga s® far Indleat© iM&t the liw 
seluMlity ©f th« phyfcates In aelfi s^oils m&mp than th@ 
laek. of ftiyt&se activity is proteljly th® faetor limiting 
th@ availability ®f pbytst# idmsphorus to plants* T© 
©btala mom ®vl4mm on this p©iat two mTlm of •mineral !• 
gatlon studies were oai'rled oat» In the first aeplesji. 
the Mlmraligstion of sodliaa jtiytata added to soils cf 
different pH values was detemlmd aM in the s®©ond 
th© aimx'allz&tion &f the oatl¥® phytmt® phosphcrus in 
soils ef diffoTOat pH i^ alaes was .4st®»iMtd» Tb© results 
of me first aerimm of ex,pei»im«nts shwdd fclmt th# aMownt 
of netwraJ. ifeytas® In tb© aeil wm aiiffieient t© mimraXiz® 
a i'elati¥©l3r larg® ftaount of ^ytat© phmplmimB when sol-
able phytat® wm present in larg® aaoimts# An atterapt 
vm B»<1# to deiama trat© fiiff@r©m@s in miBS'ralizatioii of 
addefi l^ytate ph©spli©nis Am to differensss in solubility 
cf til© pliytatts % aMlng siaall amouats cf sodium pfej-tat® 
to soils of/different pi -w&lms*. ThXs ©xperiaent was 
uiistaooassf 111 beoau#® the ©ffeots of .^ariabl© |fi v&lms 
cottld not b© eontrolled and b«e«ai^ © the imreasea in in-
©rganie piiospliorms tlmt would liav® b®©n sl^ aifloaat wer© 
too small to b© measiired aooiirately#. 
In thm smoaO. .ssriei of @xp®rlii©nts soils M#i in 
organic plioapkoras were adj»ttd to  ^"^alms of 5, 6, aM 
7 and iiio.utoat©<a for IS wmka dry,- »ol®t, anfi aeist with 
stsrob,# magm altrog©ii. ad<J®d* Tto soils w-er© ttian 
analyzed for ph^-tat# phoaphOTm aocordijag to the aetiiod 
fieacrlbed below# th.© soils h&A "been lnotibat©d with 
only wat#r added, tiiere mm no deer®as® la pl^ at® phos-
lrr«spootlve of the soil. pB» lith ttio- @mf^  ma­
terial and Mtrogen added thero - was no doereas# in phjr-
"•3,60* 
tste pliosphopma •&% pH 5 but appreolabl# deei»©as©a ©ecu2»r©d 
mt pH "6 and 7# tbe gr®at#i» decresi# being fouad at pH 7« 
Thes© results may to© explained ©n the basis timt at pH 5 
tti© f&etoi» limiting mioeraligati^ . was t%e low solabillty / 
of ttie soil phytates,. wiiereas at 6 aM 7 feeth phytate I 
aolubilltj and piiytas® activity w©r© Itialtiag factors# 
HtweTOi',. preliminary e-wMemm was obtained, to indieat® 
that soil miero-organiaaa- oaii synthesiz© pbytataa. If 
further work uplieMs th© present e¥i<i#ri0@,^  the explanation 
of the resalts dbtained. in the fco'egeing ©xj^ rlraent must 
take into meomit a balsaoe b©tw®#n silorobial synthesis 
and destraetlott ©f j^ ytatts# _ , _ 
A .  I  •  ' l - '  
Th© Biethal develo^d/for 'th# i.«t©.rmlimtion of phy«« 
tat© phosfto-oms In soil wa# ©s&SBtially as follows#. The 
«yg®ttie imttar cf aa 0«S S sMlnai hydr©xi4e extract of 
I 
soil wa0 largely rmowd by aeid pp^eipitation at pH 0.*l# ' 
The phytate wa@ tla©.ii precipitated with iroa at #I 1*7 to 
pH 1,8 aad th©' orgajiic mattsr aeeoaimiiyiiig tails precipi­
tate was destroyed by l^ p©br©«ite ©xldatioii# This stag© 
was fellcwed by a ealclaa precipitation unaer alimline 
e-omitioas,# The omleium salt was redisselved in dilute 
acid and the' Iroa pr©©ipitatlon was repeated* Finally, 
th© orgftaio ^ phosphorms in th© Iron preelpitat# was deter* 
iiia©4* The ipmmery of added ^ytate phosph^ua was ccm-
plet© and it was estimated that for phytate d@rliratlTOS 
it waa about SO to 90 p®r e©iit# Tiie Tmmerj of added 
nml&iQ acids and oth®]p organic pliosplmtea wsa cliseMd 
aM in ail oases was fotiM to to# mgllglhle»- It was ccm-
sidered .tiiat th® jTOtliod is toasieally aottM aXtliemgh still 
subject to sorae ©rrers# 
In goneral, tj» results reported abeve indicat© that 
0©il phytat#® are relatively atalble, ©specially In aeld 
soils» Soil phytat© jfcos fiiortts utidergo®# minier&lisatloii, 
but the ©xteat of minepalization ts appresiabl© only at 
liigber pH values aM at levels of aicrolalal activity,* 
It is probatole timt undey field conditioiis,. whs3?© ttie leirel 
of microbial setivity Is-..;,i'©latl¥ely 1cm,. playtates sapply 
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